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convenient  and  positive 


INTERCHANGEABLE  WAVEGUIDE  SECTIONS 


conveniently  interchangeable  waveguide  sections 
no  slope  adjustment  required 
vernier  position  scale  readable  to  0.1  mm. 
dial  gauge  holder  and  movable  stop 
tapered  slots  to  minimize  residual  VSWR 


Like  the  finest  camera  with  a  precisely  fitted  set 
of  lenses,  the  FXR  Universal  Carriage  and  family 
of  five  Interchangeable  Slotted  Sections  are 
matched  to  perfection.  "Togetherness"  with  this 
unrivalled  modular  waveguide  system  gains  new 
meaning  .  .  .  more  rapid  interchange  of  each 
section  without  tools  or  need  for  alignment,  and 
more  dependable  performance  over  the  entire 
frequency  range  from  3.95  kmc  to  18.00  kmc. 
Another  fine  FXR  "package"  with  quality  and 
reliability  built  into  it— from  the  first  mark  on 
the  drawing  board. 


SERIES  115  PRECISION  SLOTTED  SECTIONS 


MODEL 

FREQUENCY 

WAVEGUIDE 

DIMENSIONS 

(Inches) 

INSERTION 

WAVEGUIDE 

FLANGE 

NO. 

RANGE  (KMC) 

LENGTH 

TYPE 

TYPE 

HllSA 

3.95-  5.85 

2  X  1 

103/8  in. 

RG-49/U 

UG-149A/U 

Cn5A 

5.85-  8.20 

1  Vl  X  3/4 

103/8  in. 

RG-50/U 

UG-344/U 

W115A 

7.05-10.00 

1  %  X  ye 

103/8  in. 

RG-51/U 

UG-51/U 

X115A 

8.20-12.40 

1  X  Yj 

103/8  in. 

RG-52/U 

UG-39/U 

YllSA 

12.40-18.00 

0.622  x  0.311  ID 

103/8  in. 

RG-91/U 

UG-419/U 

ACCESSORY:  FXR  Model  No.  B200A  Tunable  Probe. 
All  units  when  mounted  in  Z116A  Carriage: 
Slope-1.01  max.  Irregularity-1.005  max. 


Write  for  Bulletin  No.  SSI  15  or  contact  your  locol'FXR  representative. 


UNIVERSAL  CARRIAGE 


I 


FXR,  Inc. 

Dcsi.L’n  •  Dcvclopmc-nr  • 

25-26  50th  STREET 
WOODSIDE  77,  N.  Y. 


M.iniifacrurc 

RA.  1-9000 
TWX:  NY  43745 


PRECISION  MICROWAVE  EQUIPMENT  •  NIGH-POWER  PULSE  MODULATORS  •  HIGH-VOLTAGE  POWER  SUPPLIES  •  ELECTRONIC  TEST  EQUIPMENT 


rings  up  to  480  telephones  simultaneously  with  a  group-alert  message! 

Something  long  needed  in  military  communications  has  now  been 
provided  by  Bell  System  research. 

It’s  the  new  Group  Alert  and  Dispatching  System^  and  it  works  like  this: 

An  authorized  person  dials  a  single-digit  code  on  a  special  telephone. 
Immediately,  at  all  associated  home  or  office  telephones  (up  to  480  of  them) 
a  distinctive,  staccato  ring  is  heard.  This  ring  continues  for  several  minutes 
or  until  the  phone  is  answered.  If  the  line  is  busy,  the  system  wails  until 
the  line  is  free,  then  rings. 

The  group-alert  call  does  not  interfere  with  regular  service  on  the 
associated  telephones.  An  optional  feature  lets  a  dispatcher  dictate  an  alert 
message  which  can  be  instantly  recorded  and  automatically  broadcast,  over 
and  over  again,  to  all  telephones  in  the  system. 

This  new  development  is  now  being  tested  for  military  and  non-military 
defense  applications.  It  will  also  be  useful  to  volunteer  fire  departments, 
power  companies  and  for  Civil  Defense  warning. 

The  Group  Alert  and  Dispatching  System  is  an  outstanding  recent 
example  of  progress  in  the  Bell  System’s  continuing  program  to  improve 
both  military  and  civilian  communications. 


f 


GRANGER  ASSOCIATES’  fast-stepping  ionosphere  sounder 
makes  possible  substantial  improvements  in  long-distance  hf 
radio  communications  •  it  provides  instantaneous  optimum 
frequency  measurement  •  it  automatically  selects  alternate 
frequency  following  point-to-point  circuit  failure  •  it  observes 
hf  broadcast  coverage  area  by  means  of  backscatter  sounding 


THE  PROBLEM:  Longdistance 
hf  radio  communication 
depends  critically  on  iono¬ 
spheric  conditions.  Under 
"normal”  conditions,  gross 
changes  occur  between  day  and  night;  and  solar  flares  can, 
and  frequently  do,  cause  rapid  variations  that  cannot  be  pre¬ 
dicted.  To  improve  hf  communication  reliability,  major  com¬ 
munication  centers  need  the  capability  to  select  the  optimum 
working  frequency  based  on  actual  conditions  at  the  time  of 
operation.  A  related  problem:  in  point-to-point  communica¬ 
tions  it  Is  often  necessary  for  both  parties  to  switch  rapidly  to 
an  alternate  frequency  when  sudden  disturbances  cause  a 
circuit  failure.  This  alternate  frequency  should  be  selected 
automatically  and  instantaneously;  and  both  operators  must 
immediately  know  what  the  new  frequency  Is. 

THE  EFFECTIVE  ANSWER  Is  Grangers  Associates’  high  speed 
step-frequency  ionosphere  sounder.  It  scans  up  to  160  fre¬ 
quencies  from  4  to  64  Me  at  rates  up  to  50  channels  per  second. 
It  can  be  used  for  vertical-incidence  or  backscatter  sounding; 
and  two  equipments  can  be  remotely  synchronized  for  instan¬ 
taneous  optimum  frequency  measurement.  Operation  is  en¬ 
tirely  electronic — there  are  no  mechanical  switches  or  tuning 
devices.  Special  antennas  for  use  with  the  sounder  are  avail¬ 
able  from  G/A. 

FOR  POINT-TO-POINT  COMMUNICATIONS:  With  two  sounders 
operating  on  a  synchronized  transponder  mode  instantaneous 
measurement  of  the  best  working  frequency  is  provided 


among  the  available  channels. 
Following  a  circuit  failure, 
operators  at  each  end  need  only 
pushasingle  button  to  place  the 
sounder  in  operation.  Within 
minutes  a  new  frequency  has  been  selected, and  operators  at 
both  ends  are  informed  of  the  new  frequency.  Both  coordin¬ 
ating  order  wires  and  the  need  fortedious  systematic  frequency 
searches  are  eliminated.  Since  the  time  required  for  this 
operation  is  so  brief,  a  single  sounder  may  suffice  for  all  the 
circuits  served  by  a  communications  station. 

FOR  BROADCAST  APPLICATIONS:  Backscatter  sounders  have 
already  been  effectively  utilized  in  determining  high  frequency 
broadcast  coverage.  This  technique  makes  it  possible  to 
observe  broadcast  coverage  area  in  detail  from  the  transmitter 
location.  Range  information  is  provided  by  the  time  delay  of 
the  backscattered  signals,  and  azimuth  information  may  be 
obtained  with  a  rotating  directional  antenna.  Since  the  new 
G/A  sounder  is  extremely  flexible.  It  becomes  possible  to 
sound  on  the  broadcast  frequency  automatically  at  times  when 
the  program  material  is  interrupted  for  even  a  fraction  of  a 
second.  This  enables  the  station  operator  to  observe  the  skip 
distance  and  the  propagation  conditions  during  the  normal 
programming  period.  He  will  know  immediately  if  abnormal 
propagation  conditions  develop,  and  broadcast  listeners  can 
be  directly  informed  at  that  time  of  a  frequency  or  band  more 
likely  to  produce  satisfactory  reception. 


Frequency  Range . 4.05  Me  to  63.6  Me 

Number  of  Channels . Selectable:  160  or  40 

Frequency  Increment . 100  kc,  200  kc,  400  kc  and  800  kc  in 

four  octave  bands 

Pulses  Per  Channel . Selectable:  1,  2,  5,  or  10 

Pulse  Length . Selectable:  50,  100,  500,  or  1000  ^s 

Pulse  Repetition  Rate . Selectable:  2,  5,  10,  20,  or  50  pps 

Duty  Cycle . 2%  Max. 

Channel  Scan  Rate . ChannelsiScan  x  PulsesIChannel 

PRF 

Range  Marks . Timing  comb  with  markers  every  0.2, 

1.0,  2.0  and  10.0  milliseconds. 
Frequency  Marks . Every  tenth  channel. 


Selectable:  6  or  16  kc 
0.5  pv  for  2:1  signal  -h  noise  to  noise. 
Greater  than  30  db. 

500  watts. 

Pulse  length,  repetition  rate,  receiver 
gain  and  bandwidth,  manual  or  auto¬ 
matic  frequency  step. 

Frequency  Stability . 5  x  10  »  parts  per  week. 

Also  Available:  Model  903  Step-Freq.  Receiver,  identical  to  Model 
902  without  transmitter  section;  Model  904  Step-Freq.  Transmitter, 
identical  to  Model  902  without  receiver  section.  30,  60,  or  100  kw 
Pulse  Distributed  Amplifiers,  and  antennas  for  Sounder. 


SPECIFICATIONS/STEP-FREOUENCY  IONOSPHERE  SOUNDER  MODEL  902 

Receiver  Bandwidth  , 

Receiver  Sensitivity  . 

Receiver  Dyn.  Range 

Power  Output  . 

Operating  Controls  . 


Send  For  Complete  Information  GRANGER  ASSOCIATES  /  974  Commercial  Street  /  Palo  Alto,  California  /  DAvenport  1-4175 
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Editorial 


W.  J.  BAIRD 

General  Manager  and  Editor 


The  continuing  struggle  within  nations  to  maintain  their  power 
potential  and  leadership  in  this  age  of  prolonged  international  ten¬ 
sion  may  be  long  and  increasingly  costly.  Recent  developments  in  the 
United  Nations  leave  no  doubt  as  to  the  difficulties  ahead.  More  pre¬ 
cisely,  the  preservation  of  peace  in  our  time  becomes  a  matter  of  eco¬ 
nomic  and  military  balance  and  national  diplomacy.  This  is  why  the 
United  States  must  obtain  the  maximum  benefits  from  its  annual  expen¬ 
ditures  if  it  is  to  achieve  its  national  and  international  objectives. 

While  we  find  ourselves,  as  a  nation,  on  the  springboard  of  new  and 
exciting  discoveries  in  space,  we  are  continually  plagued  by  a  whole 
new  dimension  of  problems  affecting  our  economic  -security.  These 
frustrating  problems  are  the  outgrowth  of  the  social  revolution  and 
international  vilification.  They  superimposed  additional  problems  on 
those  whose  solutions  have  been  sought  in  lessons  learned  both  in  peace 
and  war  during  the  past  half  century  and  are  the  most  important  and 
urgent  subjects  of  our  government.  Perhaps  the  greatest  challenge 
facing  the  nation  is  that  of  insuring  our  national  security  and  economic 
balance  without  sacrificing  our  heritage  of  freedom  and  our  concept  of 
the  dignity  and  the  right  of  the  individual. 

This  Thanksgiving  while  families  reunite,  and  pause  to  express  our 
thanks  for  the  bounty  of  our  harvest,  our  blessings,  and  the  freedom 
we  enjoy,  let  us  be  thankful  also  that  the  American  people  and  their 
leaders,  both  civil  and  military,  can  and  will  solve  these  perplexing 
problems  which  create  a  threat  to  our  way  of  life. 
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The  U.  S.  Army  Courier  satellite  shot  into 
orbit  by  an  Air  Force  Thor- Able-Star  missile 
was  launched  October  4  as  an  experimental  step 
into  space.  Courier  IB  is  a  forerunner  of  a  future 
project  called  Advent  designed  to  ascertain  the  best 
means  for  achieving  an  economical  world-wide 
communications  system  by  using  Earth  satellites  as 
relays  for  messages,  A  global  satellite  communi¬ 
cations  system  will  provide  hundreds  of  channels 
needed  for  commercial  and  military  long  distance, 
transoceanic  communications.  Such  an  achievement 
as  world-wide  communications  could  diminish  the 
dangerous  state  of  misunderstanding  existing 
among  the  masses  of  people  of  the  world  by  pro¬ 
viding  vastly  increased  contact  through  television 
and  radio.  National  barriers  built  from  ignorance 
and  prejudice  through  propaganda  could  be  de¬ 
stroyed  and  replaced  by  tolerance  and  understand¬ 
ing  through  the  sights  and  sounds  of  direct  contact. 
A  reliable,  fast,  continuous  global  communica- 


completes  a  pass  in  one  hour  and  fifty  minutes. 
During  each  pass,  approximately  372,000  words 
are  exchanged  at  a  rate  in  excess  of  72,000  words 
per  minute  transmission  capacity  with  a  simulta¬ 
neous  receiving  capability  of  the  same  amount. 
Compressed  on  magnetic  tape  for  transmission,  the 
messages  are  printed  out  at  slower  speeds  at  each 
ground  station. 

With  knowledge  gained  from  Courier,  the  even¬ 
tual  goal  is  the  achievement  of  the  24-hour  satel¬ 
lite  which  completes  one  orbital  revolution  in  24 
hours  so  that  if  its  motion  is  in  the  same  direction 
as  the  EartKs  rotation,  with  proper  orbit,  the  satel¬ 
lite  will  remain  stationary  over  a  particular  region 
on  Earth,  Stationary  ground  antennas  can  be  used 
with  this  satellite,  and  only  three  satellite  relay 
stations  would  be  required  to  provide  the  world 
with  complete  global  communications  coverage  at 
all  times.  Two  of  the  major  problems  involved  in 
achieving  a  successful  24-hour  satellite  are  the 


This  edifonal  was  fransmiffed  fo  fhe  Courier  IB  safellife  from  fhe  Puerto  Rico  ground  station  and 

received  at  Ft.  Monmouth,  N.  J.,  on  October  11,  1960. 
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tions  system  is  certainly  a  necessity.  This  fact  has 
been  stated  and  the  reasons  defined  many  times  by 
many  people.  Couriers  function,  a  step  in  the  right 
direction,  is  to  help  develop  a  means  for  achieving 
this  goal.  Project  Courier  is  designed  to  provide 
an  exchange  of  information  between  distant  ground 
stations  via  an  active  satellite  relay.  The  500- 
pound  delayed-repeater  Army  Courier  satellite, 
equipped  with  four  voice  channels  and  twenty  tele¬ 
type  channels,  transmits  stored  messages  to  one 
ground  station,  and  at  the  same  time  receives  and 
stores  new  messages  for  delivery  to  a  second  line- 
of -sight  station  1600  miles  away  using  frequencies 
in  the  ultra-high  range.  As  a  means  of  demonstrat¬ 
ing  the  high  wordage  capability  of  a  space-relay 
system.  Courier,  during  each  five-minute  transmis¬ 
sion  period,  handles  16^/2  million  bits  of  informa¬ 
tion  passed  between  ground  stations  and  the  satel¬ 
lite,  The  satellite,  which  has  an  apogee  of  658  nau¬ 
tical  miles  and  a  perigee  of  502  nautical  miles. 


placing  and  keeping  of  such  a  satellite  precisely  in 
an  equatorial  orbit  of  approximately  22,000  miles 
above  the  Earth,  and  the  providing  of  greater 
power  required  to  transmit  signals  between  Earth 
and  the  satellite.  Such  a  satellite  necessitates  pro¬ 
pulsion  development,  more  accurate  guidance  than 
we  now  have,  superior  altitude  control  and  more 
reliable  electronic  components. 

While  there  remains  much  to  be  done  and  much 
to  be  learned,  some  important  steps  have  been 
taken. 

Courier  is  truly  a  remarkable  achievement  and 
is  a  credit  to  the  United  States  Army,  The  Courier 
project  exemplifies  the  close  relationship  between 
industry  and  the  military  in  the  advancement  of 
communications.  This  relationship  also  symbolizes 
the  aims  and  purposes  of  the  Armed  Forces  Com¬ 
munications  and  Electronics  Association. 

THE  EDITOR 
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MULTI-FREQUENCY  COMMUNICATIONS 
TRACKING  ANTENNAS  FOR 
PROJECT  COURIER 

by  R.  C.  BAKER 

Program  Manager,  Courier  Antenna  System,  Radiation  Incorporated 


The  antenna  systems  for  Project 
Courier  were  designed  to  accom¬ 
plish  a  number  of  complex  functions 
simultaneously.  In  addition  to  pro¬ 
viding  a  two-way  communications 
capability,  the  multiple  frequency  sys¬ 
tem  commands  the  orbiting  Courier 
satellite,  while  tracking  it  at  high 
speed. 

Project  Courier  is  the  first  ex¬ 
change  of  complex  information  be¬ 
tween  distant  ground  stations  using 
an  “active”  satellite  relay.  The  de- 
layed-repeater  satellite  is  designed  to 
transmit  stored  messages  to  one 
ground  station,  at  the  same  time  re¬ 
ceiving  and  storing  new  messages  for 
delivery  to  the  second  station  later 
in  its  orbit.  This  procedure,  repeated 
during  each  revolution  around  the 
earth,  provides  continuous  high¬ 
speed  message  exchange  between 
stations  1600  miles  apart,  in  the 
Courier  system.  Additional  ground 
installations  can  be  added  at  any 
point  along  the  satellite’s  orbit. 

Twenty-four  teletype  channels  are 
used  for  message  exchange  at  one 
time,  with  sixteen  million  “bits”  of 
information  passing  between  the  an¬ 
tennas  and  the  satellite  during  each 
five-minute  transmission  period.  At 
a  rate  in  excess  of  72,000  words  per 
minute  transmission  capacity,  and 
simultaneous  receiving  capability  of 
a  like  amount,  three-fourths  million 
words  are  exchanged  between  satellite 
and  ground  antenna  during  each  pass. 
Highly  compressed  on  magnetic  tape 
for  transmission,  the  messages  are 
printed  out  at  slower  speeds  by  equip¬ 
ment  at  each  ground  station.  The 
satellite  system  can  provide  a  capacity 
equal  to  two-thirds  of  all  message 
traffic  handled  by  existing  transatlan¬ 
tic  cable  and  radio  links. 


The  high  gain  antenna  systems  de¬ 
veloped  and  built  for  the  Courier 
project  by  Radiation  Incorporated, 
Melbourne,  Florida,  are  located  at 
the  U.  S.  Army  Carribean  Signal 
Agency’s  Space  Communication’s 
Center  near  Ponce,  on  the  south  coast 
of  Puerto  Rico,  and  at  the  Army  Sig¬ 
nal  Corps  Astro-Observation  Center, 
Fort  Monmouth,  New  Jersey.  The  ex¬ 
perimental  Courier  program,  trans¬ 
ferred  to  the  U.  S.  Army  in  Septem- 


In  order  to  provide 
SIGNAL  readers  with 
a  comprehensive  cov^ 
erage  of  the  Courier 
project^  SIGNAL  pre~ 
seats  Mr.  Baker^s  or- 
tide  describing  the 
Courier  communica^ 
tions  -  tracking  system 
developed  by  Radios 
tion  Incorporated  of 
Melbourne^  Florida, 
and  a  SIGNAL  staff 
report  on  page  10  to 
provide  information 
on  the  satellite  equip- 
ment  and  ground  sta¬ 
tions. 


ber  from  the  Advanced  Research 
Projects  Agency,  was  developed  un¬ 
der  the  technical  direction  of  U.  S. 
Army  Signal  Research  and  Develop¬ 
ment  Laboratory,  Fort  Monmouth. 

Special  Messenger-Purposes 

“Courier,”  which  means  “special 
messenger,”  is  the  forerunner  of  a 
global  microwave  communications 
netwDrk.  One  purpose  of  the  experi¬ 
mental  project  is  to  prove  the  high 


wordage  capability  of  a  space-relay 
system.  Eventual  purpose  is  to  relieve 
present  overcrowded  conditions  on 
the  limited  reliable  radio  spectrum 
available  for  long  distance  inter-con¬ 
tinental  communications.  The  satel¬ 
lite  will  provide  additional  ultra  high 
frequency  channels  which  are  “line- 
of-sight,”  and  unaffected  by  atmos¬ 
pheric  disturbances  which  frequently 
plague  present  radio  transmission, 
sometimes  causing  communications 
blackouts. 

Antennas  Simultaneously 
Transmit  and  Receive 

The  Courier  antennas  are  designed 
for  ultra  high  frequency  operation,  to 
take  advantage  of  this  available  band¬ 
width.  Simultaneous  transmission  and 
reception  while  tracking  are  accom¬ 
plished  by  the  antenna  at  ultra  high 
frequencies,  first  use  of  the  1.7  to  2.3 
kmc  band  for  this  purpose  in  satel¬ 
lite  programs.  The  VHF  portion  of 
the  multi-frequency  feed  provides  23® 
VHF  beamwidth  for  “acquiring”  the 
6500-lb.  Courier’s  beacon  transmitter 
signal  as  the  satellite  rises  above  the 
horizon  at  an  average  altitude  of  650 
miles.  Power  output  of  100  watts  in 
this  VHF  band  transmits  command 
functions  and  activates  the  satellite’s 
UHF  communications  equipment, 
which  requires  40  seconds  for  warm¬ 
up. 

^^Gain-Pointing^^  Critical 

Chief  function  of  the  Courier  com- 
munications-tracking  system  devel¬ 
oped  by  Radiation  engineers,  is  to 
provide  a  correctly  positioned  high- 
gain  antenna  beam,  adequate  to  es¬ 
tablish  a  reliable  two-way  RF  link 
from  ground  station  to  satellite  during 
a  specific  interval  in  its  orbit.  Com¬ 
munications  take  place  for  five  min- 
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utes  of  the  period  the  satellite  is  with¬ 
in  antenna  range.  The  remaining 
time  is  devoted  to  checking  perform¬ 
ance  of  the  spaceborne  electronics 
equipment. 

In  the  Courier  RF  link,  the  direc¬ 
tion  of  high-gain  performance  is 
highly  restricted.  Antenna  gain  for 
transmission  requires  that  most  radi¬ 
ated  power  be  concentrated  in  one 
direction,  and  gain  for  reception  is 
based  on  intercepting  arriving  energy 
from  the  satellite.  Since  both  needs 
must  be  satisfied  at  the  same  time,  the 
antenna’s  “direction  of  gain”  must 
be  pointed  at  the  satellite  with  great 
accuracy,  which  means,  in  actuality 
— critical  “tracking.”  In  the  VHF 
band,  antenna  gain  is  19  db  at  150 
me,  and  in  the  UHF  band,  43.5  db 
at  2.3  kmc.  Accuracy  is  within  %  de¬ 
gree  at  a  slew  rate  of  7  degrees/sec., 
and  V2  degree  at  15  degrees/sec. 

Antenna  Structure  Design 

The  antenna  installation  consists 
of  the  multi-frequency  feed  suspended 
at  the  focal  point  of  a  28-ft.  parabola 
by  four  spars,  the  entire  unit  mounted 
atop  a  steel  tower  38  feet  tall  from 
base  to  elevation  axis.  Twenty-foot 
preformed  vertical  steel  panels  form 
the  conical  tower  base,  with  two  eight- 
foot  cylindrical  sections  7  feet  in  di¬ 
ameter  completing  the  tower.  The 
pedestal.  21 -foot  in  diameter  at  its 
foot,  is  flush-mounted  on  60  studs, 
preset  in  a  reinforced  poured  con¬ 
crete  pad  ring  and  base. 

The  tower  and  foundation  design, 
proven  in  performance,  were  devel¬ 
oped  to  support  a  60-foot  antenna, 
similar  to  those  built  by  Radiation 
for  its  TLM-18  missile-tracking  tele¬ 
metry  antennas  in  operation  on  the 
Atlantic  and  Pacific  test  ranges.  The 
structure  will  withstand  wind-loading 
of  the  antenna  at  velocities  up  to  150 
mph. 

Since  the  antenna  installations  were 
designed  for  possible  use  in  any  part 
of  the  world,  environmental  specifi¬ 
cations  were  rigid.  All  moving  parts 
are  protected  by  dust  shields  or  seals 
capable  of  withstanding  penetration 
by  particles  10-150  microns  in  size. 
Gear  boxes  are  vented  to  relieve  pres¬ 
sure  differentials  caused  by  altitude 
or  temperature,  and  all  parts  are  pro¬ 
tected  against  salt  spray  and  humidity. 

Control  Room 

The  control  room,  housed  within 
the  pedestal,  contains  an  automatic 
antenna  control  console  and  four 
cabinets  of  control  electronics  de¬ 
veloped  by  Radiation  for  the  Courier 
project.  Junction  boxes  and  motor 
generator  unit  are  housed  within  a 
special  insulated  section  to  reduce 


noise  and  heat.  The  air-conditioned 
control  room  is  insulated  with  acous¬ 
tical  panels  to  maintain  ambient  tem¬ 
peratures  of  65  to  85  degrees  F. 
Cooled  air  is  ducted  to  the  upper  part 
of  the  tower  to  aid  in  removing  mois¬ 
ture  from  the  drive,  slip-ring  and 
rotary  joint  assembly. 

Located  on  the  control  console  are 
azimuth  and  elevation  controls,  mode 
selector,  position  indicators  plus  as¬ 
sociated  displays  and  controls  for  use 
in  operation  of  the  system.  The  equip¬ 
ment  is  designed  in  accordance  with 
“human  engineering”  concepts  for 
ease  of  operation,  and  includes  three 
special  fixed,  variable  intensity  light¬ 
ing  units.  A  remote  console,  built  by 
Radiation  for  use  in  an  outside  instru¬ 
mented  van  supplied  by  International 
Telephone  &  Telegraph  Corp.,  can 
also  be  used  to  operate  the  antenna 
system. 

A  200-foot  tall  “boresight”  tower, 
located  one  mile  from  each  antenna, 
provides  a  satellite  “simulator”  for 
day-to-day  check-out  of  the  antennas 
and  ground  stations.  Polarization  ro¬ 
tation  is  employed  in  the  signal  source 
to  simulate  actual  conditions  expected 
in  operation. 

Parabola  Size 
Permits  Fast  Speeds 

The  Courier  antennas  represent  a 
significant  advancement  over  the 
previous,  but  similar  TLM-18,  60-foot 
antennas.  The  drive  system  for  the 
Courier  28-foot  dishes  features  in¬ 
creased  gain  in  the  servo-loop,  via  a 
change  of  electronic  amplifier  gain 
and  motor-to-antenna  gear  ratios,  so 
that  increased  velocities  and  acceler¬ 
ations  for  Courier  could  be  met.  The 
Project  Courier  installations  are  the 
fastest  tracking  systems  built  by  Ra¬ 
diation,  exceeding  the  required  accel¬ 
erations  of  12  degrees/sec/sec  and 
slew  speeds  of  15  degrees  per  second. 

Polarization  Diversity  Employed 

Several  antenna  requirements  of  the 
Courier  program  were  somewhat  sim¬ 
ilar  to  other  space  programs  requiring 
fast,  accurate  tracking,  such  as  Tiros, 
in  which  Radiation-designed  antennas 
were  also  used.  As  well  as  being  high 
gain  devices,  the  multi-frequency 
feeds  of  the  Courier  antennas  provide 
polarization  and  frequency  diversity 
reception.  Multi-frequency  transmis¬ 
sion  with  wide-latitude  of  the  polar¬ 
ization  choice  is  also  provided.  Simul¬ 
taneous  reception  of  both  linear  polar¬ 
ization  components  of  the  satellite  sig¬ 
nals,  on  both  VHF  and  UHF  bands, 
minimizes  fades  due  to  Faraday  rota¬ 
tion  or  satellite  spin.  Horizontal  and 
vertical  polarization  terminals  pro¬ 
vided  on  both  feeds  are  capable  of 


simultaneous  transmission  and  recep¬ 
tion.  The  feed  system  provides  near¬ 
ly  identical  secondary  antenna  pat¬ 
terns  for  any  polarization  compo¬ 
nents,  essential  to  the  servo-charac¬ 
teristics  of  the  system. 

Tracking  Signals 

To  accomplish  critical  tracking  and 
“lock-on-target,”  the  UHF  antenna 
feed  provides  pointing  error-signals 
with  the  characteristics  suitable  for 
operation  of  a  servo-system.  The 
error-signals  are  generated  by  a  spin¬ 
ning  lens  which  conically  scans  the 
secondary  pattern  of  the  antenna.  The 
vertical  and  horizontal  polarization 
terminals  on  the  UHF  band  supply 
the  received  signals,  which  carry  the 
pointing  error  information  in  the 
form  of  amplitude  modulated  signals. 
Amplitude  is  proportional  to  error 
magnitude,  and  phase  is  proportional 
to  error  direction,  thus  providing 
information  to  the  servo-system 
for  positioning  the  antenna.  If  the 
target  is  on  the  boresight  axis  of  the 
antenna,  the  beam  scans  around  the 
target  at  a  constant  angle  through  the 
scan  cycle,  and  the  resulting  received 
signal  is  not  modulated.  When  the 
target  is  displaced  from  the  axis,  the 
received  signal  will  be  amplitude 
modulated  at  the  scanning  frequency, 
and  percentage  modulation  will  in¬ 
crease  with  error  to  an  angle  of  about 
one^’beam  width. 

Unique  Feed  Assembly 

Because  of  the  necessary  antenna 
slew  rate,  scan  rate  and  size  most 
conventional  methods  of  producing  a 
scanning  main  lobe,  by  eccentric  rota¬ 
tion  of  the  entire  feed  or  antenna, 
were  impractical.  Radiation’s  devel¬ 
opment  of  an  electrically  rotated 
phase  source  was  employed  instead. 
To  shift  the  apparent  phase  source. 
Radiation  engineers  applied  the  prin¬ 
ciple  of  phase  delay — using  a  lens 
with  the  dielectric  constant  tapered 
across  the  waveguide  opening.  Princi¬ 
ples  used  in  the  235  me  TLM-18  feeds 
were  directly  applicable  to  require¬ 
ments  for  conical  scanning  in  the  2 
kmc  range.  Major  development  of  the 
TLM-18  scanning  system  was  accom¬ 
plished  in  the  “S”  band,  at  2760  me. 

The  unique  feed  assembly  consists 
of  a  waveguide,  lens,  and  lens  drive 
motor  with  reference  generator.  The 
waveguide  is  used  as  a  primary  illum¬ 
ination  source.  Most  significant  com¬ 
ponent  of  the  feed  system  is  the  arti¬ 
ficially  loaded,  dielectric,  hemispheric 
lens  spinning  at  1800  rpm  in  front  of 
the  circular  waveguide  to  produce 
conical  scanning.  The  error  signals 
{Continued  on  page  10) 
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THE  LACK  OF  RECONNAISSANCP 
ANO  A  FAULTY  COMMAND 


At  10:15  p.m.,  June  5,  1944,  Lieutenant 
Colonel  Meyer, counter-intelligence  chief 
of  the  Fifteenth  German  Army  burst  into  his  commander’s 
dining  room,  interrupting  a  relaxed  game  of  cards.  He 
held  a  message  intercepted  from  Allied  Headquarters,  a 
message  the  German  General  Staff  knew  meant  Allied  in¬ 
vasion  within  48  hours!  But  the  card  game  placidly  con¬ 
tinued.  Reason:  no  reconnaissance  verification.  Though  a 
5,000  ship,  20  mile  wide  invasion  fleet  clogged  the  English 
Channel,  not  a  single  Luftwaffe  plane  reported  this  pro¬ 
gress.  And  so  Field  Marshal  Rommel,  commander  of 
German  forces  in  the  area,  was  not  notified  until  after  H 
hour  and  remained  on  leave  in  Germany.  Later,  urgent 
pleas  for  panzer  divisions  in  reserve  near  Paris  were  re¬ 
jected  by  higher  authority  in  Germany  who  thought  the 
Normandy  invasion  was  merely  a  diversion. 

Why  such  confusion,  particularly  when  Rommel’s 


DECISION 


military  tactics  included  the  study  of 
Confederate  generals  with  their  depend¬ 
ence  on  the  swift  reconnaissance  “eyes”  of  J.E.B.  Stuart’s 
cavalry?  Answer:  unlike  the  reconnaissance-wise  Con¬ 
federates,  Rommel’s  “eyes”  were  obsolete  for  their 
day . . .  fighter  aircraft,  modified  for  the  important  recon¬ 
naissance  mission.  Result:  lack  of  reconnaissance  .  .  . 
D-Day  success  for  the  Allies. 


From  the  beginnings  of  communities  on  the  face  of  the  earth, 
reconnaissance  has  helped  shape  history.  Today  CATs  specialty 
in  this  area  is  helping  shape  history  to  the  advantage  of  the  Free 
World.  Typical  of  CAI  contributions  are:  V.I.P.  Visual  Integrated 
Presentation,  data  display  system;  KA-30  the  world’s  most  versa¬ 
tile  aerial  camera;  SOLO  the  only  electro-optical  "available  now" 
guidance  system. 


CHICAGO  AERIAL  INDUSTRIES,  INC. 

550  WEST  NORTHWEST  HIGHWAY,  BARRINGTON,  ILLINOIS  •  offices:  DAYTON,  LOS  ANGELES,  WASHINGTON,  D.C, 

OTHER  DIVISIONS:  KINTRONIC,  CHICAGO  AERIAL  SURVEY,  Franklin  Park,  Illinois;  PACIFIC  OPTICAL  CORP.,  Inglewood,  Calif. 
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are  generated  by  simple  rotation  of 
this  mechanically  balanced  lens, 
which  will  handle  2  kw  of  power,  and 
is  constructed  of  multiple  layers 
spaced  for  cooling.  The  reference 
generator  furnishes  a  phase  reference 
signal  to  the  automatic  tracking  loop. 
Along  the  same  axis,  mounted  below 
the  2  kmc  feed,  a  crossed  dipole  and 
disk  type  feed  is  used  to  provide 
illumination  in  the  100-150  me  range. 
A  design  innovation  is  use  of  4-chan¬ 
nel  “rotary  joints”  to  provide  conti¬ 
nuity  in  the  transmission  circuit  while 
the  antenna  rotates  in  azimuth  and 
elevation. 

Servo  System 

Courier’s  needs  dictated  a  very 
sophisticated  electro-mechanical  servo 
system.  High  accuracy  is  necessary 
in  beam  alignment  to  achieve  “gain¬ 
pointing”  and  fast  tracking  and  ac¬ 
celeration  rates  are  required,  using  a 
large  parabola.  Simplicity  was  sought 
in  operation  of  the  “train-search-ac- 
quirc-track”  sequence  for  quickly 
establishing  and  maintaining  a  com¬ 
munications  link. 

The  servo-system  includes  provi¬ 
sion  for  fast-accurate  control  of  the 
antenna  in  manual,  remote,  and  auto¬ 


matic  tracking  modes,  and  for  “coast¬ 
ing”  at  a  memorized  rate  and  direc¬ 
tion  if  the  signal  is  temporarily  lost. 
Additional  equipment  may  be  slaved 
to  the  antenna.  Sector  scan  is  pro¬ 
vided  on  the  azimuth  axis  for  search 
functions  and  secant  correction  in¬ 
corporated  for  near-zenith  tracking. 

A  “decision  circuit”  will  activate 
the  auto-track  servos,  from  the  man¬ 
ual  slew,  sector  scan,  or  rate  memory 
modes,  to  provide  automatic  acquisi¬ 
tion  and  tracking  of  the  satellite  when 
signal  strength  reaches  a  preset  level. 

A  two  speed  synchro-system,  1:1 
and  36:1  is  used  to  position  the  an¬ 
tenna  from  the  local  console  or  the 
remote  console.  The  operator  can 
choose  sector  scan  rates,  position  and 
scan  width  from  either  console. 

The  antenna  is  driven  in  elevation 
and  azimuth  by  DC  servo-motors 
geared  to  the  axes.  Magnetic  power 
amplifiers  providing  power  amplifi¬ 
cation  of  the  error  signals  are  used  to 
control  the  fields  of  the  DC  gener¬ 
ators,  which  power  the  motors.  The 
two  generators,  located  in  the  con¬ 
trol  room,  are  tandem  mounted, 
driven  by  a  single  prime  mover  in 
the  center  and  can  be  adjusted  over 
a  limited  range. 


World-Wide  Communications 
Significance 

The  Project  Courier  communica- 
tions-tracking  network  is  providing 
the  first  exchange  and  relay  of  mess¬ 
ages  between  widespread  ground  sta¬ 
tions  using  a  space  satellite  as  a  com¬ 
munications  link.  It  is  similar  in 
basic  function  to  the  Army’s  Project 
Score,  which  in  1958  utilized  Radi¬ 
ation’s  “Radiquad”  antennas  to  send 
and  receive  President  Eisenhower’s 
Christmas  message.  The  industry 
team  for  Courier  also  included  the 
Philco  Corporation,  which  developed 
the  repeater  satellite,  and  ITT  which 
supplied  the  mobile  vans  which 
house  ground  communications  equip¬ 
ment  associated  with  the  Courier  sys¬ 
tem. 

Future  Antenna  Use 

Project  Courier’s  multi-frequency, 
high  gain  communications-tracking 
antenna  is  the  most  advanced  system 
yet  developed  for  satellite  application. 
The  antenna’s  accurate  acquisition 
and  tracking  ability,  combined  with 
micro-wave  space  communications 
capability  of  the  system,  particularly 
suit  it  for  use  in  advanced  communi- 
cations-satellite  projects. 


TECHNICAL  ASPECTS 

OF  THE 

COURIER  SATELLITE  SYSTEM 

A  SIGNAL  STAFF  REPORT 


The  successful  operation  of  the 
Army  Courier  satellite  now  opens 
the  door  to  untold  future  develop¬ 
ments  in  civilian  and  military  world¬ 
wide  communications.  Already,  it 
has  demonstrated  a  capability  for  the 
delivery  of  reliable  transoceanic  mes¬ 
sages  by  means  of  satellites.  The 
thirty-eight  instruments  and  the  sys¬ 
tem  which  unified  them  make  Courier 
one  of  the  most  complex  Earth  satel¬ 
lites.  Some  of  the  instruments  are 
outstanding  examples  of  electronic 
design.  One  transmitter,  a  frequency 
modulation  type,  was  assembled  into 
a  package  about  the  size  of  a  fistfull 
of  cigars.  Another  transmitter,  op¬ 
erating  at  extraordinarily  high  fre¬ 
quencies,  occupies  but  one-third  the 
space  and  involves  only  one-third  the 
weight  of  similar  types  doing  the 


same  work  in  conventional  applica¬ 
tions.  The  satellite  contains  but  a 
single  vacuum  tube  and  is  otherwise 
completely  transistorized.  Six  hun¬ 
dred  miles  below  the  satellite,  at 
U.S.  Army  ground  stations  in  Ft. 
Monmouth,  New  Jersey,  and  Ponce, 
Puerto  Rico,  two  dish-shaped  anten¬ 
nas,  twenty-eight  feet  in  diameter, 
“lock-on”  a  signal  from  Courier’s 
108  megacycle  beacon  transmitter  as 
the  satellite  rises  above  the  horizon 
in  its  orbital  path.  Then,  the  com¬ 
mand  consoles  —  making  decisions 
with  the  speed  of  light — rap  out  the 
orders  that  control  and  direct  every 
function  of  this  new  and  exciting 
satellite  communication  system. 

Signal  is  providing  the  following 
technical  information  to  give  some 
insight  into  the  complexity  of  the 


satellite  project. 

The  Courier  satellite  program,  de¬ 
veloped  under  the  technical  direction 
of  the  U.S.  Army  Signal  Corps  at 
the  U.S.  Army  Research  and  Devel¬ 
opment  Laboratory,  Ft.  Monmouth, 
New  Jersey,  cost  approximately  $18 
million.  This  amount  includes  the 
two  ground  stations  and  the  cost  of 
the  unsuccessful  August  and  success¬ 
ful  October  launchings.  The  com¬ 
munication  payload  of  Courier  was 
designed  and  built  by  the  Philco 
Corporation’s  Western  Development 
Laboratories,  Palo  Alto,  California. 
The  ground  receiving,  transmitting 
and  control  equipment  was  built  by 
International  Telephone  and  Tele¬ 
graph  Corporation  Laboratories,  Nut- 
ley,  New  Jersey.  The  two  dish- 
{Continued  on  page  12) 
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New  Microwave  For  Secure  XV  and  Fiadar  lielay 


The  widest  band  microwave  equipment  made 
today  comes  from  Raytheon,  world’s  largest  manu¬ 
facturer  of  microwave  tubes  and  equipment.  It  is 
designated  KTR  lOOOG  (FS)  and  operates  in  the  5925 
to  7425  Me  range. 

This  equipment  is  suitable  for  high-information 
pulse  data  transmission  such  as  secure  TV.  It  is  also 
capable  of  transmitting  from  a  radar  site  to  a  remote 
indicator,  images  of  the  highest  definition  possible 
today  in  a  radar  relay. 

KTR  lOOOG  (FS)  is  one  more  example  of 
Raytheon’s  capability  to  develop  advanced  microwave 
systems  for  military  engineering  agencies  and  their 
suppliers. 


EQUIPMENT 
DIVISION 


SPECIFICATIONS 

Bandwidth  Output 

12  Me  1-Watt  Klystron 

Rise  Time  Package 

0.035  M  sec.  Rugged,  Lightweight  Design 

Coior 

Field  Sequential  or  NTSC 


Send  Today  For  Complete  Specifications 

DIRECTOR  OF  MARKETING, 

Equipment  Division, 

Department  J-1,  Raytheon  Company, 
West  Newton,  Massachusetts 

Please  Q  Mail  me  complete  specifications. 

I  I  Arrange  engineering  conference  with 
appropriate  clearance. 

Name  and  Title _ _ _ _ 


Address _ 

City  and  State 
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shaped  antennaes  located  at  the  Ft. 
Monmouth  and  Ponce,  Puerto  Rico, 
monitoring  stations  were  designed 
and  built  by  Radiation  Inc.,  Mel¬ 
bourne,  Florida.  (See  article,  page 
7.)  The  Courier  IB  launched  Octo¬ 
ber  4  is  the  last  delayed-repeater  sat¬ 
ellite  planned  by  the  Army.  The  $100 
million  Advent  real-time  repeater 
satellite  is  next  on  Army’s  schedule 
with  the  first  of  three  to  be  launched 
sometime  in  1963. 

Courier  IB  is  a  51-inch  diameter 
sphere,  weighing  slightly  less  than 
500  pounds.  The  satellite  was  de¬ 
signed  with  a  life  expectancy  of  one 
year  with  a  10  percent  active  duty 
cycle.  The  satellite  has  a  built-in 
power  source  consisting  of  about  20,- 
000  solar  cells;  it  has  built-in  cir¬ 
cuitry  which  rejects  any  command 
or  query  not  properly  coded,  and 
through  redundant  components  car¬ 
ries  spare  parts  for  repairing  itself. 
To  achieve  the  required  reliability 
for  a  system  as  complex  as  Courier, 
nearly  half  the  allowable  weight  and 
space  was  allotted  to  spare  equip¬ 
ment,  to  be  switched  into  the  system 
by  ground  command  if  failure  oc¬ 
curred. 

As  the  satellite  orbits  the  Earth  it 
passes  over  the  ground  station  in  a 
predictable  manner.  During  a  pass, 
the  following  typical  sequence  of 
events  takes  place.  The  horizon  sec¬ 
tor  from  which  the  satellite  pass  is 
expected  is  scanned  by  the  ground 
station  antenna,  operating  at  VHF. 
As  the  low-powered  acquisition  bea¬ 
con  in  the  satellite  appears  in  the  an¬ 
tenna  field,  a  coded  command  is  ini¬ 
tiated  by  the  ground  station  to  switch 
the  satellite  from  “standby”  to  an 
“active”  mode  of  operation.  This 
command  activates  a  VHF  satellite 
transmitter,  which  will  begin  to  radi¬ 
ate  after  a  short  warmup  period.  The 
satellite  VHF  acquisition  transmitter 
is  switched  off  and  the  high  powered 
satellite  VHF  telemetry  transmitter 
begins  to  transmit  telemetry  data  to 
the  ground  station.  After  the  ground 
station  receives  acknowledgment  of 
its  first  command,  the  ground  anten¬ 
na  goes  into  a  “scan”  mode  at  micro- 
wave  frequency.  When  the  satellite 
microwave  signal  appears  in  the 
beam  of  the  ground  antenna,  the 
ground  station  automatically  begins 
to  track  the  satellite. 

Commands  to  the  satellite,  after 
the  command  to  activate,  are  made 
through  the  microwave  link.  Each 
command  is  preceded  by  a  code, 
which  is  changed  in  accordance  with 
a  predetermined  method  of  operation. 
In  event  of  fading  or  other  loss  of 
signal,  the  satellite  automatically  re¬ 
turns  to  the  acquisition  mode  and  the 


process  may  be  repeated.  Data  relay 
or  exchange  is  accomplished  during 
the  10-  to  15-minute  period  in  which 
the  satellite  is  within  range  of  the 
ground  station.  The  satellite  system 
is  then  commanded  to  return  from 
“active”  to  “standby”  condition. 

The  effective  instantaneous  rate  of 
data  transmission  of  the  Courier  IB 
satellite  is  55,000  bits  per  second  of 
incoming  traffic,  plus  the  same 
amount  simultaneously  outgoing.  A 
bit  is  common  usage  for  a  storage 
element  and  studies  indicate  an  av¬ 
erage  of  7.4  bits  per  teletype  charac¬ 
ter.  On  the  high  side,  there  are  six 
characters  per  word.  Multiplication 
gives  from  the  foregoing  a  figure  of 
44.4  bits  per  word.  The  55,000  bits 
per  second  thus  equals  3,300,000  bits 
per  minute;  this,  divided  by  44.4  bits 
per  word  equals  a  capability  of  74,- 
500  words  per  minute.  The  average 
traffic  handling  capacity  of  the  Cour¬ 
ier  system  depends  at  present  on  the 
number  and  location  of  ground  sta¬ 
tions  with  respect  to  a  given  set  of 
orbital  parameters,  and  also  on  the 
average  output  of  the  satellite’s 
power  system. 

There  are  three  mobile  vans  stacked 
ceiling-high  with  complex  electronic 
equipment  at  each  of  the  previously 
mentioned  ground  stations.  Each 
ground  station  receives  and  transmits 
traffic  at  the  rate  of  74,500  words  per 
minute.  Since  the  normal  speed  of 
teleprinter  communications  is  100 
words  per  minute,  all  messages  are 
tightly  compressed  and  prerecorded 
on  magnetic  tape.  The  tape  is  rap¬ 
idly  run  off  when  the  satellite  appears 
and  the  rate  of  transmission  to  and 
from  the  satellite  is  stepped  up  840 
times.  Ground  station  radio  vans 
listen  to  Courier’s  broadcasts  on  four 
separate  receiving  systems.  These  sig¬ 
nals  are  filtered,  amplified  and  com¬ 
bined  into  one  output  incorporating 
the  best  characteristics  of  all  four. 
Parametric  amplifiers,  developed  by 
ITT  Labs.,  choke  off  static  in  the  ra¬ 
dio  receivers,  thus  preventing  distort¬ 
ed  messages. 

The  precision  of  control  over  the 
satellite’s  various  equipment  was 
made  possible  by  its  built-in  digital 
logic  system,  called  the  command 
decoder.  Designed  to  use  standard¬ 
ized  logic  modules,  the  command 
decoder  checks  all  incoming  signals 
and  commands  with  regard  to  pro¬ 
cedural  correctness,  signal  strength 
adequacy,  and  compatibility  with  the 
satellite’s  functioning  at  that  instant. 
It  routes  any  acceptable  command  to 
the  appropriate  equipment  and  then 
initiates  a  coded  acknowledgment 
signal  which  is  transmitted  back  to 
the  ground  station.  The  command 


subsystem  serves  as  the  “switch¬ 
board”  for  the  microwave  communi¬ 
cations  and  telemetry  subsystems,  as 
a  clock  to  synchronize  certain  satel¬ 
lite  functions,  and  serves  in  a  “re¬ 
pairman”  function  for  equipment 
switching.  Commands  are  delivered 
to  the  decoder  from  two  all  transis¬ 
torized,  crystal  controlled  FM  com¬ 
mand  receivers,  each  weighing  2  lbs. 
and  requiring  530  milliwatts  of 
power. 

The  microwave  communications 
subsystem  is  comprised  of  four  mi¬ 
crowave  transmitters,  four  microwave 
receivers,  a  baseband  combiner,  five 
data-storage  tape  recorders,  micro- 
wave  antennas  and  diple^ers.  Two 
microwave  antennas  with  hemispher¬ 
ical  radiation  patterns  are  located  on 
the  equatorial  band  of  the  satellite. 
Two  independent  transistorized  FM 
receivers  are  connected  to  each  sat¬ 
ellite  antenna  through  the  diplexers 
and  RF  cables.  The  receiver  noise 
figure  is  less  than  12  db.  Each  re¬ 
ceiver  weighs  6.4  lbs.  and  requires 
3.3  watts  of  primary  power.  The 
video  baseband  outputs  of  the  four 
receivers  are  combined  in  the  diver¬ 
sity  combiner.  The  signal-to-noise 
ratio  of  each  receiver  output  is  meas¬ 
ured,  and  the  outputs  are  combined 
proportionally  to  their  signal-to-noise 
ratios.  The  baseband  combiner  also 
serves  as  a  fail  safe  switching  ele¬ 
ment  for  the  receivers.  If  one  of  the 
receivers  connected  to  each  antenna 
fails,  the  system  will  still  perform 
without  loss  of  signal.  The  baseband 
combiner  weighs  3.4  lbs.  and  requires 
800  milliwatts  of  power  input.  The 
four  microwave  FM  transmitters  are 
operated  in  pairs  with  each  transmit¬ 
ter  of  the  pair  connected  to  one  of 
the  microwave  antennas.  Two  of  the 
transmitters  are  included  to  serve  as 
redundant  spares  to  be  used  in  the 
event  of  a  transmitter  failure.  The 
transmitters’  frequency  stability  over 
the  environmental  temperature  range 
is  assured  by  the  use  of  a  crystal  con¬ 
trolled  reference  oscillator  circuit 
which  operates  an  electro-mechanical 
frequency  control  system.  Pressure 
sealed  cases  are  used  to  insure  relia¬ 
ble  operation  of  the  electro-mechan¬ 
ical  elements  in  the  high  vacuum 
orbital  environment.  Each  transmit¬ 
ter  weighs  26  lbs.  and  requires  less 
than  80  watts  input  for  an  RF  power 
input  of  7  watts. 

Five  tape  recorders  are  used  in  the 
Courier  satellite.  Recorders  may  be 
assigned  to  existing  ground  stations 
with  remaining  units  serving  as  re¬ 
dundant  spares.  Four  of  the  record¬ 
ers  are  used  to  store  teletype  digital 
communications  data.  The  fifth  will 
(Continued  on  page  61) 
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tropospheric  scattering  and  satellites.  Of  these  methods, 
waveguides  and  satellites  are  receiving  the  most  study 
today. 

Before  examining  some  of  the  elements  of  the  com¬ 
munication  system  in  some  detail,  let  us  view  our  com¬ 
munications  needs  to  appreciate  what  must  be  accom¬ 
plished  over  the  next  several  years.  In  1950  there  were 
about  50  million  telephones  in  the  United  States.  That 
was  about  half  the  telephones  in  the  world  at  that  time. 
It  is  predicted  that  there  will  be  at  least  100  million  tele¬ 
phones  in  the  United  States  in  the  year  2000,  and  the 
U.  S.  percentage  of  the  world’s  telephones  will  probably 
be  something  like  one-quarter  of  the  total.  This,  of 
course,  reflects  a  predicted  increase  in  the  standard  of 
living  of  the  rest  of  the  world. 

Perhaps  of  even  greater  interest  than  the  domestic 
communication  requirements  will  be  the  demand  for  over¬ 
seas  communications.  In  order  to  appreciate  the  amount 
of  time  required  to  achieve  a  highly  reliable  system  for 
transoceanic  voice  transmissions,  let  us  review  quickly  the 
history  of  the  underseas  cable. 

The  first  underseas  cable  consisted  of  four  wires.  It 
was  installed  in  the  English  Channel  in  1891  between 
England  and  France.  Later,  in  1921,  a  deep-water  cable 
was  installed  between  Key  West,  Florida,  and  Havana, 
Cuba.  In  1950,  repeaters  for  deep-water  use  were  in¬ 
cluded  in  the  pair  of  cables  between  Key  West  and  Ha¬ 
vana.  The  first  transoceanic  cable  system  was  begun  in 

1955.  In  this  cable  system,  the  vacuum  tube  repeaters 
were  designed  to  operate  continuously  at  depths  up  to 
2000  fathoms  with  no  attention  for  at  least  twenty  years. 
It  is  important  to  add,  however,  that  the  present  trans¬ 
atlantic  telephone  cable,  which  was  finally  installed  in 

1956,  will  probably  have  its  capacity  exceeded  in  1962. 
An  advanced  transistorized  cable  under  development, 
which  should  have  more  than  twice  the  capacity  of  the 

present  cable,  may  be  saturated  in  about  1965,  at  which 
^ime  there  will  be  about  10  million  overseas  messages 
per  year. 

Wire  vs.  Wireless 

It  appears  that  we  are  now  entering  a  period  of  “The 
Channel  Struggle.”  The  international  character  of  the 
future  is  certainly  obvious.  Increased  speed  in  air  trans¬ 
portation,  the  increased  number  of  telephones  abroad, 
and  the  establishment  of  a  world  market  will  create  an 
enormous  demand  for  world-wide  communications.  Our 
present  transoceanic  communications  are  limited  to  very 
long-wave  and  short-wave  radio  and  a  few  submarine  ca¬ 
ble  channels  with  telephone  bandwidths.  The  choice  will 
be  between  wire  systems  (coaxial  cables,  waveguides  and 
underseas  cables)  and  wireless  systems  (VLF,  microwave 
relays,  ionospheric  scatter,  tropospheric  scatter,  meteor 
bursts  and  satellites). 

It  appears  that  one  way  of  obtaining  increased  global 
channel  capacity  may  be  by  adding  more  underseas  ca¬ 
bles  and  by  employing  circular-electric  waveguide  trans¬ 
missions  at  millimeter  wavelengths. 

The  other  approach  toward  a  global  system  must  cer¬ 
tainly  involve  the  use  of  satellites.  Within  the  next  dec¬ 
ade,  at  least  an  initial  choice  will  be  made  based  on  the 
relative  costs  of  both  systems  for  commercial  communi¬ 
cations. 

When  we  consider  the  requirements  of  the  military, 
however,  we  quickly  conclude  that  all  known  means  of 
communications  will  probably  be  used  because  of  the 
ability  of  an  enemy  to  eliminate  communications  duiing 
wartime  (e.  g.,  destroy  underseas  cable,  destroy  commu¬ 
nication  satellites,  blackout  HF  by  nuclear  blasts,  etc.). 

One  of  the  more  interesting  exotic  concepts  in  beyond- 
the-horizon  communication  systems  involves  creating  an 


artificial  ionosphere.  Such  a  system  could  perhaps  sup¬ 
plement  our  present  long-range  radio  links  in  the  HF  re¬ 
gion  which  are  severely  limited  in  the  number  of  chan¬ 
nels  available  and  sometimes  suffer  from  unreliability  as 
a  result  of  ionospheric  disturbances  and  radio  noise. 

Artificial  Ionosphere 

An  artificial  ionosphere  is  an  artificial  layer  of  mate¬ 
rial  which  will  scatter  electromagnetic  waves  in  a  given 
zone  of  the  upper  atmosphere.  This  scattering  can  be 
accomplished  either  by  using  metallic  foil  or  by  using 
chemical  materials  which  increase  the  ionization  of  the 
medium.  For  example,  nitric  oxide  or  a  cesium  com¬ 
pound  when  released  in  the  daytime  is  acted  upon  by 
sunlight  and  reacts  with  the  atoms  of  oxygen  in  the 
atmosphere.  This  produces  a  dense  cloud  of  ionized 
particles  which  will  scatter  electromagnetic  energy.  In 
the  period  from  1956  through  1959,  several  series  of 
ionospheric  scatter  experiments  were  performed.  These 
experiments  indicated  that,  for  frequencies  up  through 
the  upper  UHF  range  to  about  800  me  per  second,  ionized 
clouds  were  very  successful  for  periods  up  to  three- 
quarters  of  an  hour. 

By  artificial  ionization  methods,  we  have  added  another 
dimension  in  communicating  by  creating  and  controlling 
our  own  scattering  volume  in  a  long-range  beyond-the- 
horizon  system. 

Exotic  types  of  communications  (cloud  seeding,  radio 
ducts  and  missile-borne  communications)  are  perhaps 
most  useful  for  military  back-up  applications  and  are  of 
little  interest  for  commercial  use.  If  we  are  to  achieve 
the  first  research  objective,  which  is  person-to-person 
communications  independent  of  distance,  there  must  soon 
be  an  international  plan  to  install  many  thousands  of 
miles  (and  millions  of  pounds)  of  cables,  or  to  advance 
to  a  communication  satellite  network  for  our  global  sys¬ 
tem.  It  is  safe  to  say  that  whatever  the  choice,  the  capital 
investment  will  be  quite  high. 

During  the  next  decade  there  will  be,  because  of  the 
vast  potential  for  commercial  applications,  many  experi¬ 
ments  with  active  and  passive  satellites.  In  a  typical  early 
satellite  network,  the  orbits  will  be  from  300  to  1000 
miles,  with  periods  from  one  to  three  hours.  If  the  sys¬ 
tem  consists  of  passive  (reflector)  satellites,  it  will  be 
necessary  to  track  each  satellite  and  to  switch  from  one 
to  the  other  to  maintain  line-of-sight.  As  the  orbital  pe¬ 
riod  is  increased  to  24  hours  (corresponding  to  a  distance 
from  the  earth  of  about  22,000  miles),  we  find  that  we 
are  now  able  to  communicate  continually  by  means  of  an 
“artificial  moon,”  in  equatorial  plane.  A  24-hour  satel¬ 
lite  was  proposed  as  an  extra-terrestrial  relay  station  as 
early  as  1945  by  Professor  A.  C.  Clarke  of  Great  Britain. 

The  equipment  requirements  vary  for  passive  and  ac¬ 
tive  satellite  repeaters.  A  passive  system  depends  solely 
on  reflection  from  metallic  spheres,  and,  therefore,  re¬ 
quires  large  installations  on  the  ground.  A  24-hour  peri¬ 
od  passive  satellite  will  require  extra-large  fixed  antennas 
on  the  ground  (of  the  order  of  100-foot  diameter  or  more 
operating  at  about  3000  me).  An  active  repeater  reduces 
the  size  of  the  ground  equipment  but  also  introduces 
problems  of  reliability  and  increased  interference  prob¬ 
lems  in  the  satellite.  Of  course  as  we  decrease  the  orbital 
period,  more  satellites  must  be  used.  Tracking  problems 
are  introduced,  but  the  transmitter  power  and  antenna 
sizes  decrease. 

During  the  latter  part  of  this  century,  we  will  prob¬ 
ably  have  a  global  satellite  system  in  which  a  24-hour  ' 
satellite  relay  system  will  transmit  and  receive  microwave 
frequencies  (1000  me  to  10,000  me)  from  the  earth  and 

{Continued  on  page  16) 
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FOR  MILITARY  APPLICATIONS 


In  cooperation  with  research  and  engineering  com¬ 
mands  of  the  U.S.  Armed  Forces,  Hunter  Manufactur¬ 
ing  Co.  for  more  than  twenty  years  has  specialized  in 
the  design,  development  and  manufacture  of  multi¬ 
fuel-burning  heating  systems. 

Hunter  heating  systems  with  sealed-in-steel  combus¬ 
tion  are  employed  for  a  wide  variety  of  military  uses— 
for  space  and  personnel  heating  in  mobile  shelters, 
in  portable  or  fixed  structures  of  many  different  types, 
in  self-propelled  vehicles,  in  ground  support  systems 
for  missiles,  in  radar  and  microwave  systems,  etc. 


Other  types  of  Hunter  systems  are  widely  used  in  win¬ 
terization  operations,  for  engine  pre-heating,  for 
emergency  heating  requirements  and  for  many  other 
using  arm  operations.  Hunter  heating  systems  are 
designed  for  cold  starts  down  to  65°  below  zero  and 
are  air-circulating  in  type  with  thermostatic  controls. 
Uncontaminated  heat  capacities  range  from  15,000  to 
300,000  BTU/hour. 

If  you  have  a  problem  involving  the  application  of 
heat,  Hunter  can  help  you  solve  it. 

Complete  research  and  development 
facilities  available.  Contact: 
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will  retransmit  pencil  beam  signals  to  space  ships.  Milli¬ 
meter  wavelengths  (100  kilomegacycles  per  second  and 
higher)  will  be  employed.  It  will  be  possible  to  use 
miniaturized,  light-weight,  and  very  narrow  beamwidth 
antennas  on  space  ships  at  these  frequencies.  By  going  to 
higher  and  higher  frequencies,  tremendous  bandwidths 
will  become  available  for  transmission  of  data  in  the  24- 
hour  satellite  relay  station. 

Problems  of  Satellite  Nettcork 

There  will,  of  course,  be  many  practical  problems 
which  must  be  solved  if  we  finally  adopt  a  satellite  net¬ 
work  for  world-wide  communications.  One  major  prob¬ 
lem  involves  extraneous  material  in  orbit.  In  addition 
to  large  numbers  of  useful  satellites  in  orbit,  there  will 
also  be  debris,  tankage,  and  experimental  satellites  that 
have  already  served  their  original  purpose.  Within  sev¬ 
eral  years,  the  same  number  of  countries  that  manufac¬ 
ture  airplanes  today  will  be  making  satellites  for  commu¬ 
nications  and  other  purposes  as  well.  The  extraneous 
orbiting  material  would  provide  considerable  interference 
for  many  types  of  communications  and  would  prevent  the 
accurate  tracking  of  passive  satellites  in  a  global  commu¬ 
nications  network.  There  appears  to  be  a  real  market  for 
a  space  vacuum  cleaner  to  remove  all  the  unwanted  debris 
so  that  reliable  communications  may  be  maintained. 

There  are  other  considerations  to  be  taken  before 
adopting  satellites  for  world-wide  use.  These  are: 

(1)  Reliability  of  satellite  electronic  equipments. 

(2)  Requirement  for  international  agreement.  ^ 

(3)  Radio  interference — ground-based  radar  and  com¬ 
munications  equipment. 

(4)  Doppler  effects. 

(5)  Satellite  launch  costs. 

(6)  Vulnerability  to  possible  enemy  action. 

Up  to  this  point  we  have  been  looking  at  global  com- 
1  munications  and  some  of  the  promising  areas  for  re¬ 
search.  Let  us  now  approach  the  second  main  topic, 
communicating  despite  language  barriers.  Imagine  that 
you  are  sitting  in  your  living  room  admiring  a  painting. 
You  decide  that  you  want  to  talk  to  Paris.  Instead  of 
dialing  the  telephone,  you  speak  to  the  picture  (which  is 
really  a  transceiver)  and  give  the  number  very  distinctly. 
The  speech  is  converted  to  binary  data  for  a  world-wide 
dialing  system  and  the  call  is  then  completed.  When  you 
speak,  you  use  English;  your  French  business  associate 
uses  French,  and  a  real-time  automatic  translation  machine 
acts  as  the  interpreter.  Global  telephone  calls  and  global 
television  programs  without  interpretation  could  present 
some  real  problems  due  to  the  inability  of  most  of  the 
people  of  the  world  to  understand  a  foreign  language.  I 
might  also  point  out  that  today  even  the  well  educated 
scientist  in  the  United  States  speaks  only  one  language 
while  scientists  of  other  countries  are  usually  multi¬ 
linguists. 

Warren  Weaver,  of  the  U.  S.  A.,  and  A.  D.  Booth,  of 
Great  Britain,  were  responsible  in  1946  for  suggesting 
that  digital  computers  could  be  used  to  provide  machine 
translation  from  one  language  to  another.  Weaver’s  orig¬ 
inal  approach  treated  the  translation  problem  as  one  in 
cryptography.  In  fact,  in  considering  an  article  in  Rus¬ 
sian,  he  said,  “This  is  really  written  in  English,  but  it  has 
been  coded  in  some  strange  symbols.  I  will  now  proceed 
to  decode.”  Since  1946,  there  has  been  much  activity  in 
the  field  of  machine  translation.  Some  experts  in  the 
field  expect  that  within  the  next  four  years  the  complete 
programming  and  translation  from  Russian  to  English  of 
a  300-page  book  will  take  only  20  minutes. 

The  automatic  interpreter,  or  the  universal  automatic 
translator,  is  a  final  step  in  the  entire  process  and  may 


not  be  accomplished  for  many  more  years.  However  the 
desired  performance  of  the  system  can  be  readily  defined 
as  the  mechanization  of  the  entire  process  of  human 
translation.  The  system  requirements  include  automatic 
inputs  from  various  sources  and  exact  and  unambiguous 
outputs. 

The  digital  computer  is  the  heart  of  this  ultimate  sys- 
tern.  Within  it  are  stored  the  various  dictionaries  and 
the  logical  circuitry  for  reading  words  in  context,  apply¬ 
ing  grammatical  and  syntactical  rules,  recognizing  idi¬ 
oms,  etc.  The  system  also  contains  three  (yet  to  be  in¬ 
vented)  input  equipments  which  transfer  shorthand, 
speech,  and  written  text  to  a  machine  language.  The 
machine  output  is  to  be  converted  to  speech  in  many 
foreign  languages  and  foreign  texts. 

Our  universal  automatic  translator  of  the  future  will 
incorporate  many  machine  functions  which  are  today 
being  performed  very  well  by  the  human  being.  In  com¬ 
paring  biological  systems  to  machine  systems,  we  should 
recognize  the  superior  capabilities  of  biological  systems 
for  information  handling.  Some  of  these  functions  now 
performed  by  the  human  being  are  pattern  recognition, 
learning,  information  storage  and  retrieval,  decision  mak¬ 
ing,  reliability  and  detection  of  signals  in  noise. 

Actually  there  has  already  been  much  progress  in  at¬ 
tempting  to  duplicate  some  of  these  functions  for  very 
special  applications.  For  example,  automatic  reading 
(character  sensing)  equipments  are  now  under  develop¬ 
ment  for  post  office  operations,  credit  card  accounting, 
supermarket  checkout  stations,  banking  operations,  and 
railroad  car  identification. 

Computer  is  Key  Element 

It  is  certainly  apparent  that  the  computer  is  a  key  ele¬ 
ment  in  any  translation  system  since  it  must  store  and 
process  data  in  a  manner  analogous  to  human  memory. 
I  do  not  feel,  however,  that  in  the  foreseeable  future  we 
will  be  able  to  achieve  the  quality  of  a  good  human  in¬ 
terpreter  by  a  translation  machine,  but  certainly  the  ma¬ 
chine  will  be  far  superior  to  the  human  when  quantity, 
time,  and  cost  are  involved.  This  concept  becomes  more 
meaningful  when  the  human  brain  and  nervous  system  is 
compared  with  an  advanced  computing  machine. 

The  brain  has  a  memory  (and  a  rapid  access  one  at 
that)  of  about  10^®  bits.  This  compares  with  10®  (or 
one  million)  bits  for  a  magnetic  core  memory,  and  with 
about  10®  bits  when  magnetic  tape  storage  is  used  for 
slower  speed  operations. 

In  addition  to  the  tremendous  memory  advantage,  the 
brain’s  switching  circuits  (neurons)  are  packed  with  a 
density  about  one  million  times  greater  than  a  computer 
which  has  been  microminiaturized  using  the  latest  tech¬ 
niques.  In  terms  of  power  handling  capability,  the  bio- 
'  logical  system  is  superior  by  a  factor  of  one  hundred  mil¬ 
lion.  Only  when  we  consider  reaction  time  do  we  observe 
a  computer  superiority,  namely  a  circuit  response  one 
hundred  thousand  or  more  times  faster  than  the  response 
of  the  neuron.  It  appears  then  that  the  human  brain  and 
its  nervous  system  is  far  superior  to  anything  we  can 
imagine  building  into  a  computer  with  the  exception  of 
speed  when  “routine”  operations  are  involved. 

Now,  with  regard  to  our  problem  of  the  automatic 
interpreter  or  real-time  machine  translation,  it  should  be 
noted  that  the  computer  is  not  the  major  equipment  prob¬ 
lem,  but  that  most  of  the  input  and  output  equipments 
have  yet  to  be  physically  realized.  In  any  event,  over 
the  past  ten  years,  considerable  progress  has  been  made 
in  the  field  of  machine  translation  wherein  the  computer 
has  stored  limited  vocabularies  in  two  languages.  This  is 

{Continued  on  page  43) 
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AFCEA  PRESENTATION 


TO 

PRESIDENT  HOOVER 


Herbert  Clark  Hoover,  31st  Presi¬ 
dent  of  the  United  States  was  pre¬ 
sented  an  Honorary  Membership  in 
the  Armed  Forces  Communications 
and  Electronics  Association  on  Sep¬ 
tember  22,  at  the  Waldorf  Towers  in 
New  York  City.  The  award  was  made 
in  recognition  of  his  outstanding  work 
in  fostering  the  advance  of  radio  dur¬ 
ing  his  term  as  Secretary  of  Com¬ 
merce  from  1921  to  1928. 

Presentation  of  a  certificate  of 
membership  and  a  gold  Association 
medal  was  made  by  AFCEA  National 
President  Benjamin  H.  Oliver,  Jr., 
vice  president.  Upstate,  New  York 
Telephone  Company.  Also  present 
were:  Dr.  George  W.  Bailey,  execu¬ 
tive  secretary.  Institute  of  Radio  En¬ 
gineers,  Inc.,  and  Brigadier  General 
W.  Walter  Watts,  Board  of  Directors, 
Radio  Corporation  of  America,  Na¬ 
tional  Directors  and  past  Presidents 
of  AFCEA. 


Mr.  Hoover  served  as  Secretary  of 
Commerce  under  Presidents  Harding 
and  Coolidge.  During  his  term  he 
recommended  to’ Congress  that  legis¬ 
lation  be  passed  regulating  radio 
both  for  the  public  interest  and  to 
prevent  broadcasters  from  destroying 
each  other  through  interference  in  the 
air  channels.  In  February  1922,  he 
called  the  first  Conference  of  Broad¬ 
casters.  Three  conferences  followed, 
March  1923,  October  1924  and  No¬ 
vember  1925,  before  Congress  passed 
the  White  Radio  Law  in  February 
1927  which  set  up  the  Federal  Radio 
Commission  under  the  Department  of 
Commerce. 

As  President,  in  his  message  of  De¬ 
cember  3,  1929,  Mr.  Hoover  recom¬ 
mended  reorganizing  the  Federal  Ra¬ 
dio  Commission  from  its  temporary 
status  into  a  permanent  body.  The 
final  result  was  the  Communications 
Act  of  1934  which  authorized  the 


Federal  Communications  Commis¬ 
sion. 

In  1922  in  his  speech  before  the 
first  Radio  Conference  Mr.  Hoover 
said,  “It  is  inconceivable  that  we 
should  allow  so  great  a  possibility 
for  service,  for  news,  for  entertain¬ 
ment,  for  education,  and  for  vital 
commercial  purposes  to  be  drowned 
in  advertising  chatter,  or  for  commer¬ 
cial  purposes  that  can  be  quite  well 
served  by  our  other  means  of  com¬ 
munications.” 

Mr.  Hoover  was  elected  an  Hon¬ 
orary  Member  at  the  Council  meeting 
during  the  AFCEA  Convention  in 
May.  His  name  was  placed  in  nomi¬ 
nation  by  Regional  Vice  President 
Ray  E.  Meyers. 

In  accepting  the  Honorary  Mem¬ 
bership,  Mr.  Hoover  said  he  was 
honored  to  be  receiving  an  award 
from  a  group,  which  in  his  mind  is 
untinged  by  •  commercialism. 


(Left)  Herbert  Clark  Hoover  receives  an  Honorary  AFCEA  Membership  certificate  from  AFCEA  National  President 
Benjamin  H.  Oliver,  Jr.  (Right)  Those  present  at  the  presentation:  W.  Walter  Watts,  Board  of  Directors,  Radio  Cor¬ 
poration  of  America;  Mr.  Oliver;  Mr.  Hoover;  George  W.  Bailey,  Executive  Secretary,  Institute  of  Radio  Engineers. 
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Production  scenes 


THE  FLEXIBLE  AIR  DIELECTRIC  CABLE 

meets  every  communication  requirenient 


Easiest  to  install . . .  longest  to  endure 


Produced  in  the  new  Andrew  plant  facili¬ 
ties,  HELIAX  is  the  flexible,  low  loss,  low 
VSWR  coaxial  cable  for  use  in  all  applica¬ 
tions  from  VLF  through  microwave. 

The  production  cycle  in  which  the  cop¬ 
per  sheet  stock  is  formed  around  the  cable 
core,  welded  and  corrugated  on  a  continu¬ 
ous  basis  is  depicted  in  the  film  strip. 
Rolled  sheet  stock  provides  considerably 
closer  tolerance  tubing  than  is  possible  by 
extrusion  or  other  methods. 

HELIAX  is  the  only  flexible  air  dielectric 
cable.  This  flexibility  is  imparted  by  the 
unique,  continuous  helical  corrugated 
construction.  Bending  torque  required  is 
about  one-half  that  required  for  straight 
wall  aluminum  or  copper  tubing  of  the 
same  size. 

HELIAX  has  the  greatest  resistance  to 
crushing  or  kinking.  Again  this  is  due 
to  its  unique  construction.  Resistance 
to  physical  damage  from  crushing  or 
kinking  forces  is  about  twice  that  of  con¬ 
ventional  aluminum  or  copper  cables  of 
comparable  size. 


HELIAX  is  the  only  U.  S.  produced  air 
dielectric  coaxial  cable  capable  of  being 
manufactured  in  continuous  lengths.  Crit¬ 
ical  applications  need  no  longer  depend  on 
splicing  1,000  feet  or  shorter  lengths  to 
make  up  a  long  cable  run.  HELIAX  af¬ 
fords  the  only  splice  free,  trouble  free  air 
dielectric  cable  installation. 

STANDARD  SIZES  AND  TYPE  NUMBERS 


SIZE 

IMPEDANCE 

TYPE  NO. 

% 

50 

H3-50 

% 

50 

H5-50 

% 

75 

H5-75 

7/8 

100 

HT5-100 

1% 

50 

H7-50 

1% 

75 

H7-75 

15/% 

100 

H7-100 

31/8 

50 

H2-50 

3V8 

75 

H2-75 

Andrew  is  your  only  fully  integrated 
source  capable  of  the  design  and  manufac- 
ture  of  cable  and  fittings  as  well  as 
antennas.  Andrew  offers  a  wealth  of 
engineering  experience  in  the  field  of  RF 
transmission  devices. 

YouWe  invited  to  write  for  the  new 
HELIAX  Catalog  H. 


CORPORATION 
P.  O.  Box  807,  Chicago  42,  Illinois 

Boston  •  New  York  •  Washington  ♦  Los  Angeles  •  Toronto 
ANTENNAS  •  ANTENNA  SYSTEMS  •  TRANSMISSION  LINES 
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—  GOVERNMENT  — 

PENTAGON'S  FIRST  VIDEO  TAPE  FACILITY  was  dedicated  at  the  Armed  Forces  Educational 
Television  Conference,  September  26-30,  and  portions  of  the  conference  were  taped. 
The  tape  facility  is  expected  to  be  widely  used  in  future  military  briefings.  The 
use  of  video  tape  will  speed  communications  between  the  distant  outposts  of  the  armed 
forces  and  the  Pentagon,  since  the  tape  can  be  shown  immediately  after  it  is  taken. 

ARMY-INDUSTRY  SCIENTISTS  attended  a  Human  Factors  Engineering  Conference,  sponsored 
by  the  Army  Chief  of  Research  and  Development,  at  Fort  Belvoir,  Virginia,  October 
3-6.  Purpose  of  the  conference  was  to  provide  scientists  with  information  on  the 
latest  human  engineering  techniques  which  must  be  taken  into  consideration  in  the 
design  of  new  military  equipment. 

UN  COMMAND  J-6  DIVISION  has  been  created  in  Korea  to  bring  communications-electron- 
ics  of  the  United  States  and  United  Nations  forces  in  that  country  under  top-level 
joint  staff  supervision.  Headed  by  Colonel  Jules  E.  Gonseth,  Jr.,  USA,  the  communi- 
cations-electronics  division  will  aid  the  various  US,  UN  and  Republic  of  Korea  agen¬ 
cies  by  supervising  frequency  coordination  among  them. 

NBS  CHANGES  have  been  made  recently  in  two  divisions  of  the  Central  Radio  Propaga¬ 
tion  Laboratory.  Emphasis  on  outer  space  research  at  the  National  Bureau  of  Stand¬ 
ards  has  necessitated  the  creation  of  the  Upper  Atmosphere  and  Space  Physics  Divi¬ 
sion,  which  will  make  comparative  studies  of  the  earth's  atmosphere  and  the  atmos¬ 
phere  of  other  planets.  The  Radio  Propagation  Physics  Division  has  been  renamed 
Ionosphere  Research  and  Propagation  Division  and  will  act  as  the  primary  agency  for 
the  conduct  and  coordination  of  basic  research  on  the  propagation  of  radio  waves  as 
affected  by  the  ionosphere. 

U.S.  AGENCIES  INVITE  FOREIGN  GOVERNMENTS  to  participate  in  meteorological  research 
connected  with  the  next  Tiros  satellite.  Orbital  information  will  be  given  to  21 
nations  so  that  they  will  be  able  to  time  local  weather  observations.  Meteorologists 
abroad  will  have  an  opportunity  to  correlate  cloud  cover  data  as  observed  from  both 
below  and  above  the  clouds. 

JOINT  BOARD  for  continuing  coordination  of  the  nation's  aeronautics  and  space  pro¬ 
grams  has  been  established  by  the  National  Aeronautics  and  Space  Administration  and 
the  Department  of  Defense.  Under  the  co-chairmanship  of  Dr.  Herbert  F.  York,  Direc¬ 
tor  of  Defense  Research  and  Engineering,  and  Dr.  Hugh  L.  Dryden,  Deputy  Administrator 
of  NASA,  the  board  will  review  planning  to  avoid  duplication  of  work  by  the  two 
agencies. 

COURIER  AND  ADVENT  PROGRAMS  are  being  handled  by  the  Department  of  the  Army  now. 
Transfer  of  over-all  systems  management  of  the  two  communications  satellites  from 
the  Advanced  Research  Projects  Agency  to  the  Army  was  announced  in  late  September. 

The  move  was  in  accord  with  last  year's  decision  by  the  Secretary  of  Defense  to  as¬ 
sign  management  responsibiilty  of  communications  satellites  to  the  Army.  A  delayed 
repeater  satellite.  Courier  was  successfully  launched  October  4  and  is  sending  data 
back  to  earth  at  the  rate  of  more  than  370,000  words  per  five  minutes,  upon  command 
from  its  two  ground  stations.  Advent  will  be  a  microwave  communications  satellite 
operating  in  a  24-hour  equatorial  synchronous  orbit. 

U.S.  ARMY  SIGNAL  SUPPLY  AGENCY  has  installed  an  electronic  Addressograph  Bidders 
Source  List  system  at  the  Signal  Corps'  Fort  Monmouth  Procurement  Office.  The  sys¬ 
tem  is  expected  to  result  in  an  expanding  of  the  current  bidder  source  list,  and  a 
saving  of  time  and  money  in  use  of  the  list.  At  present,  the  Corps  draws  its 
prospective  bidders  for  the  R&D  contracts,  which  total  120  million  to  160  million 
dollars  yearly,  from  a  list  of  2,500  firms. 
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ALDEN  SCANNERS  MARK  NEW  ERA  IN 

FACSIMILE  COMMUNICATIONS 


Compact,  mobile  Alden  Flat  Copy  Scanners  are  in  use  today  throughout  the 
U.  5.  Weather  Bureau  Hi-Altitude  Facsimile  Network  —  marking  a  bright 
new  era  of  simplified,  continuous  facsimile  communication.  And  here  are  the 
reasons  why  — 

NEW  INSTALLATION  SIMPLICITY  .  .  .  within  two  hours  of  air  delivery, 
Alden  Scanners  at  the  Hi-Altitude  Network  were  uncrated  from  their  fold- 
away  shipping  cases,  rolled  in,  plugged  in,  and  fully  tested  for  60,  90,  and 
120  RPM  quiet  and  dependable  operation. 

NEW  COPY  HANDLING  SIMPLICITY  .  .  .  map  transmission  is  no  longer 
dependent  on  exact  drum  mounting.  With  Alden’s  expandable  copy  feed  h^d, 
maps  of  any  width  or  length  can  1^  scanned,  one  after  the  other,  fed  straight 
or  crooked,  with  only  one  Alden  Scanner,  Original  plotted  maps  can  now  be 
scanned  without  cutting  to  size.  Map  plotters  have  originals  returned  in  half 
the  time.  Space  and  maintenance  problems  are  minimized. 

NEW  CLARITY  —  NEW  SHARPNESS  .  .  .  with  copy  feed  rolls  precisely 
positioning  surface  of  the  map  on  the  flat  copy  scanner  table,  exact  focal 
lengths  are  maintained  for  clear,  sharp  recording.  Focus  smudge  caused  by 
unusually  thick  copy  or  copy  lifting  from  drum  is  completely  eliminated. 

MEETS  ALL  FUTURE  REpUIREMENTS  ...  the  practical  scanning  equip¬ 
ment  for  a  world-wide  facsimile  map  network.  Speeds  can  be  easily  increased 
—  without  reengineering  of  equipment  —  for  use  with  coaxial  or  microwave 
transmission  facilities  and  computer-processed  weather  data. 

WHAT  ARE  YOUR  FACSIMILE  REQUIREMENTS?  LETS  GET  TOGETHER 

.  .  .  Alden  Flat  Copy  Scanners  and  Recorders  are  available  in  all  sizes  (and  up 
to  30  times  present  network  speed)  to  users  and  qualified  manufacturers. 
Your  inquiry  is  invited. 


HERrS  WHY  FORECASTERS  PREFER*  ALDEN  RECORDERS  AND  ALFAX  MAPS 

AND  WHY  WE  THINK  YOU'LL  LIKE  THEM  TOO! 


MOST  COMMENDED  FEATURES  OF  ALFAX  MAPS  PLUS  THESE 

_ _  _  UNIQUE  FEATURES 

...  ion  deposits  make  crisp  brown 

.  marks 

Color  Is  Easiest  To  Read  Ease  Of  Writing  And  Clean  Crisp  Duplicates  permanent. 

Under  Ail  Lighting  Conditions  Erasing  Enhances  Analysis  By  Bruning  Or  Ozalid 

#  In  surveys  of  weather  forecasters  experienced  with  all  weather  facsimile  systems,  3  out  of  4  indicated  a  marked  preference  for  Alden  Recorders  and  Aitax  Maps 


MOST  COMMENDED  FEATURES  OF  ALDEN  RECORDERS 


EASE  OF  INSTALLATION 
Compact,  mobile,  and  ready 
for  immediate  operation. 


EASE  OF  OPERATION 
A  new  high  in  clean, 
quiet,  trouble-free  operation 


PLUS  THESE 
UNIQUE  FEATURES 


SECURITY  .  .  .  Low  voltage 
marking  process  does  not 
generate  a  signal  that  can 
be  intercepted. 


Uncrate 


Instant  Visibility 


HIGH  SPEEDS  .  .  .  Sixty,  90 
or  120  RPM  operation  — 
recorder  technique  and  pa¬ 
per  capable  of  15  times 
these  existing  speeds. 


CEILOMETER  BREAKTHROUGH 


Easy  Paper  Loading 


Used  with  rotating  beam  ceilometer, 
Aifax  paper  and  Alden  recording  tech¬ 
niques  replace  continuous  live  scope 
observation  with  a  continuous  pic¬ 
torial  history  of  cloud  conditions. 
Dynamic  tone-shade  gradients  in 
warm  color  reveal  all  pertinent  ceil¬ 
ing  information  in  easy-to-read, 
easy-to-interpret  form.  Superim¬ 
posed  dark  maximum  signal  marking 
shows  exact  reportable  cloud  height. 


EASE  OF  MAINTENANCE 


VOLUME  PRODUCTION  .  .  . 
Designed  for  volume  pro¬ 
duction  on  short  lead  time 
through  unique  expandable 
manufacturing  processes. 


Automatic  Time-Clock 

Front  Back  Ptug-in 

panel  checks  connector  checks  construction 

ALDEN  ELECTRONIC  AND  IMPULSE 

AMmi  RMDsvch  Cofitor 


RECORDING  EQUIPMENT  CO.,  INC. 

Wostboro,  Mass. 
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FIRST  BMEWS  STATION  became  operational  last  month.  Located  at  Thule,  Greenland,  the 
Ballistic  Missile  Early  Warning  System  station  is  the  first  of  three  stations  which 
will  be  able  to  detect  a  missile  as  far  as  three  thousand  miles  away.  The  other  two 
BMEWS  stations  will  be  at  Fylingdales  in  the  United  Kingdom  and  Clear,  Alaska.  Work 
on  these  stations  is  progressing  at  or  ahead  of  schedule,  according  to  the  Air  Force. 

RADIATION  EXPOSURE  EVALUATION  LAB  was  dedicated  at  the  National  Naval  Medical  Cen¬ 
ter,  Bethesda,  Md. ,  October  14.  The  new  laboratory,  believed  to  be  the  first  of  its 
kind  in  the  world,  will  be  a  central  point  for  the  diagnosis  and  treatment  of  per¬ 
sons  who  have  been  or  may  have  been  exposed  to  radiation. 

CONTRACTS;  ARMY;  Sperry  Gyroscope  Co.,  production  of  500  radar  units  designed  to 
reveal  enemy  operations  on  the  battlefield  under  cover  of  darkness,  $3.2  million; 
Hazeltine  Corp. ,  design  and  development  of  transportable  radar  antennas  for  use  with 
air  defense  radars,  $2.6  million;  Admiral  Corp^,  production  of  4,370  walkie-talkie 
radio  sets,  $1.7  million.  NAVY ;  Bendix  Corp.,  technical  services  for  the  Pacific 
Missile  Range,  including  operation  and  maintenance  of  electronic  equipment  used  in 
the  recovery  of  missile  nose  cones  and  satellites  in  space  experiments,  $1.6  mil¬ 
lion;  Raytheon  Co.,  production  of  12  air-transportable  harbor  surveillance  radar  and 
communications  systems,  $1.5  million.  AIR  FORCE ;  Sylvania  Electric  Products  Inc., 
production  of  inter-site  communications  systems  at  two  Atlas  missile  squadron  bases, 
$6  million;  Ford  Motor  Co.,  Aeronutronic  Div.,  production  of  a  high-speed  scanning 
device,  nearly  $1  million. 


—  INDUSTRY  — 

PROJECT  ADVENT  CONTRACTS  have  been  awarded  to  two  firms  within  the  last  several 
weeks.  Space  Technology  Laboratories  will  provide  systems  engineering  services  for 
the  24-hour  communications  satellite  system  under  a  $1  million  Army  contract.  Syl¬ 
vania  Electric  Products  Inc.  will  develop  and  install  two  60-foot  ground  antenna 
systems  for  Advent  under  a  $2.4  million  Army  contract. 

VITRO  ELECTRONICS  is  the  new  name  of  the  Vitro  Corp.  of  America  division  located  in 
Silver  Spring,  Md.  The  division  formerly  was  called  Nems-Clarke  Co. 

COLLINS  RADIO  CO.  has  introduced  a  new  line  of  microwave  radio  equipment  operating 
in  the  11,000  to  15,000  me  band.  The  MW-601  system  will  provide  terminal  circuits 
for  lower  frequency  systems  entering  congested  areas  and  will  open  new  frequencies 
for  present  licensees  and  others  who  do  not  have  microwave  radio  systems,  it  is 
said.  M 

GENERAL  TELEPHONE  CO.  OF  THE  NORTHWEST  introduced  a  new  telephone,  the  Space-Maker,  ^ 
recently.  Eliminating  the  need  for  table  or  counter  space,  the  Space-Maker  can  be 
mounted  on  any  vertical  surface  such  as  a  wall,  column  or  workbench.  The  new  tele¬ 
phone  is  designed  and  produced  by  Automatic  Electric  Co.,  a  subsidiary  of  General 
Telephone  &  Electronic  Corp. 

LINDE  CO. t  a  division  of  Union  Carbide  Corp.,  has  formed  a  cryogenic  products  de¬ 
partment  which  will  be  responsible  for  engineering,  designing  and  manufacturing  new 
cryogenic  equipment.  The  new  department  also  will  develop  new  uses  for  cryogenic 
fluids  and  equipment. 

AIR  PRODUCTS  INC,  of  Allentown,  Pennsylvania,  recently  unveiled  their  new  $6,000,000 
facility  which  produces  200  tons  of  liquid  oxygen  and  liquid  nitrogen  per  day  plus 
substantial  quantities  of  argon.  The  plant  is  located  on  a  22-acre  site  on  the 
Allegheny  River  and  represents  a  major  phase  of  the  company’s  expansion  plans. 

ELECTRO-OPTICAL  SYSTEMS.  INC,  is  working  on  a  system  to  detect  unannounced  satel¬ 
lites  by  using  balloon-borne  optical  equipment.  Consisting  of  a  20-inch  modified 
Bouwers  telescope  suspended  from  a  200-foot-in-diameter  Air  force  balloon,  the  sys¬ 
tem  would  be  able  to  detect  solar  radiation  reflected  from  unannounced  satellites 
over  ranges  of  several  hundred  miles.  Basic  elements  of  the  telescope  will  consist 
of  two  corrector  plates  or  lenses,  a  spherical  mirror,  and  a  detector  mosaic. 

VIDEO  CORRELATOR  is  an  electronic  device  said  to  increase  the  effectiveness  of  radar 
for  aircraft,  ships  or  land  bases.  The  device  makes  it  possible  to  acquire  a  dis¬ 
tinct  radar  target  image  under  circumstances  in  which  the  image  otherwise  would  be 
obscured  on  the  radar  screen.  As  its  name  suggests,  the  video  correlator  achieves 
this  by  correlation  of  the  available  signal  power  to  provide  a  clear  target  signal 
at  the  radar’s  maximum  operating  range.  The  Electronics  Division  of  Chance  Vought 
has  received  a  contract  from  the  Navy  to  supply  models  of  the  device  for  evaluation. 

[Continued  on  page  24) 
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POINTS  I  OF 
DEPAiyURE 


THE  STROMBERG-CARLSON  SYSTEMS  MANAGEMENT  TEAM  HEADS...??? 


We  can’t  give  you  the  details  yet,  but  we  can  report 
that  Stromberg-Carlson  has  been  asked  to  head  up 
the  development  program  for  a  passive  reconnais¬ 
sance  network.  Stromberg-Carlson  won  the  nod  on 
the  strength  of  its  Core  Concept  of 
Systems  management,  which  helped 
get  the  project  off  and  winging  in 
short  order . . .  and  on  its  long-stand¬ 
ing  sophistication  in  all  aspects  of 
advanced  electronics  and  communi¬ 
cations,  military  and  commercial. 

in  SYSTEMS 
MANAGEMENT: 

We’re  ready  to  launch  your  project 
as  well— nou;.  Because  Core  Concept 
maintains  a  permanent  staff  of  top 
scientists,  engineers,  technicians, 
cost-scheduling  and  managerial 
talent,  Stromberg-Carlson  is  always 
tooled  up  for  any  problems  that  arise  within  the 
rather  extensive  perimeters  of  its  competence.  Sea¬ 
soned  and  dynamic,  the  Core  Concept  staff  can  line 
up  contributing  sub-contractor  firms  and  get  well 


underway  on  system  projects  of  all  types— in  the  time 
it  previously  took  just  to  assemble  a  systems  man¬ 
agement  group. 

There’s  a  very  simple  yardstick  for  measuring  the 
speed  and  efficiency  of  Core  Con¬ 
cept.  Money.  It’s  expected  that  Core 
Concept  organization  and  adminis¬ 
tration  can  cut  systems  management 
cost  significantly. 

In  what  areas  are  we  qualified? 
Well,  we’re  involved  in  radar  devel¬ 
opment  for  missile  tracking  systems. 
We’  Ve  achieved  several  break¬ 
throughs  in  solid-state  circuitry  and 
modularization  of  computer  sys¬ 
tems.  We’ve  had  over  65  years  in 
every  phase  of  telephone  communi¬ 
cations.  We  produce  radio  sending 
and  receiving  equipment  for  land, 
sea,  air  and  space.  And  we’re  right  up  there  in  high¬ 
speed  teleprinters  and  electronic  display  techniques. 
Look  on  Stromberg-Carlson  as  a  supermarket  for. 
systems,  ideas  and  talent— to  serve  you. 
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FISHING  FOR  SUBMARINES  . . .  FROM  THE  AIR.  SOME  NEW  IDEAS  FROM  S.  C 


Efficient  detection  of  underseas  targets  from  swift¬ 
ranging  aircraft  will  require  new  non-acoustic  tech¬ 
niques.  Stromberg-Carlson  scientists  think  that  a 
research  program  now  in  progress  has  important 
applications  to  these  techniques.  Un¬ 
der  investigation  are  low-frequency 
electromagnetic  phenomena,  inter¬ 
planetary  plasma  physics,  and  other 
geophysical  processes  which  pro¬ 
duce  electromagnetic  “noise.” 

In  present  non-acoustic  methods  of 

in  COMMUNICATIONS 
RESEARCH: 

detection  from  the  air,  the  signal 
strength  is  frequently  weak  and  al¬ 
ways  decays  rapidly  with  distance; 
it  soon  disappears  in  the  ever-pres¬ 
ent  background  noise. 

Already,  several  signal  processing 
techniques  resulting  from  Stromberg-Carlson  noise 
studies  have  been  developed  and  tested.  These  show 
performance  gains  which  promise  to  offset  partially 
the  loss  in  signal  with  distance  through  more  effec¬ 


tive  discrimination  against  background  noise. 

The  investigation  of  geophysical  and  astrophysical 
phenomena  will  include  study  of  electromagnetic 
background  noise  at  the  earth’s  surface  in  the  fre¬ 
quency  region  of  0.001  to  10,000 
cps,  solar  radio  signals  and  the  in¬ 
terplanetary  medium.  Knowledge 
in  this  field  of  interest  is  growing 
rapidly,  and  worthwhile  scientific 
contributions  resulting  from  the 
planned  work  are  almost  certain. 

In  the  course  of  investigation, 
Stromberg-Carlson  scientists  also 
propose  to  determine  the  relation¬ 
ship  between  the  characteristics  of 
the  earth’s  surface  and  the  low-fre¬ 
quency  electromagnetic  background 
and  to  examine  the  noise  spectrum 
for  types  of  signals  hitherto  un¬ 
known. 

This  program  is  only  one  of  Stromberg-Carlson’s 
numerous  basic  research  projects  currently  under¬ 
way  in  all  areas  of  electronics  and  communications. 


FOR  NUCLEAR  REACTORS  . . .  MORE  HOURS  OF  POWER  EVERY  MONTH 


With  Stromberg-Carlson’s  new  completely  solid-state 
modularized  control  systems,  nuclear  reactors  put  in 
significantly  more  operating  hours  every  month. 
While  attending  to  their  main  functions— monitoring 
and  controlling  power  level,  rate  of 
change  of  power  level,  pressure,  tem¬ 
perature,  and  coolant  flow— Strom¬ 
berg-Carlson  control  systems  check 
themselves  continuously.  Malfunc¬ 
tions  are  rare,  but  if  one  occurs, 
scram  rods  drop  and  the  address  of 

in  ELECTRONIC 
EQUIPMENT: 

the  offending  part  is  flashed  on  the 
annunciator.  Even  an  unskilled  op¬ 
erator  can  then  pull  the  module 
containing  the  flaw  and  plug  in  a 
replacement— all  in  a  matter  of  min¬ 
utes.  Previously,  it  took  hours,  even 
days,  to  get  a  nuclear  reactor  back  into  operation. 
But  this  is  merely  the  spectacular  phase.  More  mun¬ 
dane,  but  more  to  the  point  in  reducing  reactor  down 
time,  is  the  simple  fact  that  malfunctions  are  so  rare. 


We  achieve  a  unique  degree  of  reliability  through 
100%  use  of  transistors  and  key-point  use  of  solid- 
state  relays.  In  addition  to  reliability,  solid-state  cir¬ 
cuits  give  greater  protection  against  shock  and  vibra¬ 
tion,  need  less  power,  produce  a 
much  more  compact  unit.  And,  most 
importantly,  we  reach  a  new  plateau 
in  fail-safe  operation. 

Right  now,  Stromberg-Carlson  con¬ 
trol  systems  are  used  with  Detroit 
Edison’s  Enrico  Fermi  reactor  . . . 
and  will  handle  the  Army’s  Ice  Cap 
reactor  —  a  portable,  skid-mounted 
unit  that  will  feed  power  to  a  Dew 
Line  station  in  Greenland. 
Stromberg-Carlson  systems  provide 
instrumentation  throughout  a  reac¬ 
tor’s  entire  operating  range,  from 
the  moment  of  start-up.  An  overlap 
of  two  decades  in  the  source,  intermediate  and  power 
ranges  assures  continuous  monitoring.  Light  and 
compact,  these  systems  can  control  marine,  portable, 
research,  or  commercial  reactors. 


STROMBBRa-CARL-SON 
A  o.v.s.oN  OF  GENERAL.  DYNAMICS 

1400  N.  GOODMAN  STREET  /  ROCHESTER  3,  N.Y. 
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Signalgram  {Continued  from  page  21) 

VECTOR  MANUFACTURING  COMPANY,  INC>  recently  exhibited  a  personalized  transmitting 
system  packaged  in  a  flight  helmet.  Capable  of  transmitting  over  great  distances 
the  physiological  reactions  of  a  pilot  or  an  astronaut,  the  micro-miniaturized  sys¬ 
tem  uses  three  channels  to  transmit  the  brain  emanations,  heart-beat  and  respiration 
of  the  subject.  The  system  consists  of  three  low-level  amplifiers  and  three  subcar¬ 
rier  oscillators  and  a  crystal  controlled  transmitter. 

RADAR  AUGMENTER  is  an  electronic  device  which  can  make  small  objects  soaring  in 
space  at  supersonic  speeds  appear  as  large  as  a  bomber  on  a  fighter  pilot  s  radar 
scope,  according  to  its  developer,  Lockheed  Electronics  Co.  Composed  of  antennas 
and  an  array  of  transistors  and  tubes,  the  augmenter  is  being  used  in  training  in¬ 
terceptor  pilots  in  the  combat  use  of  modern  air-to-air  guided  missiles.  By  magni¬ 
fying  the  size  of  a  target  on  the  radar  scopes  of  interceptors,  the  device  adds 
realism  to  training  by  making  the  target  appear  as  an  enemy  aircraft. 

BAIRD-ATOMIC,  INC,  is  delivering  Infrared  Surveillance  Satellite  payloads  for  use  in 
the  Midas  early  warning  satellite  program  to  Lockheed  Aircraft  Corp. ,  prime  contrac¬ 
tor  to  the  Air  Force  for  the  Midas  detection  system.  The  Baird— Atomic  payload  is 
said  to  contain  a  number  of  advancements  in  optics,  infrared  detectors,  transistor¬ 
ized  electronics  and  mechanical  engineering. 

AUTOMATIC  TRANSLATION  OF  TRANSOCEANIC  CONVERSATIONS  may  be  possible  within  the  next 
two  decades  by  using  advanced  communications  and  data  processing  devices,  according 
to  Dr.  Edwin  G.  Schneider,  vice  president  for  research  and  engineering  at  Sylvania 
Electronic  Systems,  a  division  of  Sylvania  Electric  Products  Inc. 

ADAPTIVE  WAVEFORM  RECOGNITION  is  the  name  of  a  new  system  for  detecting  and  clas¬ 
sifying  unknown  or  concealed  signals.  It  is  claimed  that  the  system  can  detect  sig¬ 
nals  buried  in  random  noise  even  when  the  signals’  full  characteristics  are  pre¬ 
viously  unknown.  The  essential  element  of  the  system  is  a  self-adapting  matched 
filter.  This  element  learns  with  experience  to  adjust  its  impulse  response  so  that 
it  automatically  forms  a  matched  filter  for  the  signal.  The  system  was  developed 
in  the  General  Electric  Research  Laboratory  at  Schenectady,  N.  Y. 

REEVES  INSTRUMENT  CORP. ,  a  subsidiary  of  Dynamics  Corporation  of  America,  is  build¬ 
ing  a  long  range  radar  tracking  system  for  use  in  Project  Mercury,  the  U.  S.'s 
program  to  put  a  man  in  space.  The  system  will  track  the  Mercury  satellite  and  pro- 
|vide  data  which  will  enable  the  satellite’s  location  to  be  pinpointed. 

'  CUBIC  CORP.  of  San  Diego,  California,  will  streamline  and  modernize  data-processing 
and  missile  tracking  equipment  under  Navy  contract  at  the  Naval  Ordnance  Test  Sta¬ 
tion,  China  Lake,  California.  Cubic  will  install  a  data  digitalizing  system  to 
operate  in  conjunction  with  the  Cubic  MIDAS  (Missile  Intercept  Data  Acquisition  Sys¬ 
tem)  at  the  China  Lake  desert  test  site.  MIDAS  tracks  ground-to-air  and  air-to-air 
missiles  during  operational  and  evaluation  firings. 

ITT  KELLOGG  is  the  new  name  of  International  Telephone  and  Telegraph  Corporation’s 
communications  division,  formerly  known  as  Kellogg  Switchboard  and  Supply  Co.  Kel¬ 
logg’s  growing  role  in  electronics  and  the  broad  field  of  communications  prompted 
the  name  change,  according  to  ITT  officials. 

RADAR-TESTING  SYSTEM  which  uses  a  combination  of  electronic  and  optical  gear  may  pro¬ 
vide  a  quick  method  of  precisely  testing  the  detection  ability  of  individual  radars. 
Developed  by  The  Bendix  Corp. ,  the  AN/ASM-13  Antenna  Pattern  Analyzer  system  is 
being  used  to  test  new  military  radars  under  a  $750, 000  Air  Force  contract. 

MELPAR,  INC.,  has  developed  23  beacon  antenna  systems  for  use  with  the  communications 
sub-system  for  the  Project  Mercury  space  capsule.  The  systems  include  both  C-band 
and  S-band  antennas,  each  antenna  consisting  of  a  circularly-polarized  helical  radia¬ 
tor  embedded  in  fused  quartz  dielectric.  According  to  Melpar,  the  use  of  fused 
quartz  is  believed  unique  in  this  field  of  antenna  design. 

PAGE  COMMUNICATIONS  ENGINEERS,  INC.,  has  been  awarded  a  contract  by  the  U.  S.  Infor¬ 
mation  Agency  for  the  architectural  design  and  engineering  phase  of  a  Voice  of 
America  International  Broadcast  facility  in  Monrovia,  Liberia.  The  Liberia  station 
will  be  used  by  the  VOA  to  provide  relay  broadcast  service  to  Africa,  the  Middle 
East  and  Central  Europe. 

RYAN .COMMUNICATIONS,  INC,  is  a  new  communications  subsidiary  recently  formed  by  Ryan 
Aeronautical  Company  of  San  Diego,  California.  Headed  by  Dr.  Frederick  E.  Bond  and 
Harold  F.  Meyer  as  President  and  Executive  Vice  President,  respectively  the  new 
subsidiary  will  perform  systems  analysis  and  planning  studies,  and  installation  and 
field  engineering  of  communications  systems.  (Continued  on  page  26) 
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...  communications 
from  ground  to  aircraft  is  achieved 
with  Wilcox  single  sideband  equipment. 

The  North  American  Air  Defense  Command 
Combat  Operations  Center  maintains  world-wide 
communications  with  the  Commander-in-Chief,  NORAD, 
through  the  NORAD  Single  Sideband  Air/Ground  Station, 
operated  by  the  47th  Communications  Squadron  at  Peterson 
Field,  Colorado  Springs,  Colorado.  It  also  provides  a  vital 
world-wide  communications  link  for  ADC,  MATS,  SAC  and  others 

engaged  in  the  defense  of  our  country. 

The  majority  of  the  equipment  of  this 
station  is  supplied  by  Wilcox.  It  is 
indicative  of  Wilcox's  ability  to  de¬ 
sign,  engineer  and  manufacture 
advanced  electronic  systems. 
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ELECTRIC  COMPANY,  INC. 

Fourteenth  &  Chestnut 
Kansas  City  27,  Missouri,  U.S.A. 
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ANTARCTIC  POST  OFFICES  will  process  postmarks  for  philatelists.  Navy  post  offices 
at  Byrd  and  South  Pole  stations  in  Antarctica  will  participate  in  the  project. 
Letters  will  be  postmarked  during  the  Antarctic  winter  night  and  returned  during  the 
first  months  of  1962.  Working  conditions  prohibit  processing  the  volume  of 
philatelic  mail  received  during  the  summer  operating  season. 

DATA  LINK  AND  VOICE  COMMUNICATIONS  SUBSYSTEM  for  use  with  the  Marine  Corps  Tactical 
Data  System  is  being  studied  by  Electronic  Communications,  Inc.  Under  an  R&D  con¬ 
tract  from  Litton  Industries,  the  Florida  firm  will  develop  a  subsystem  consisting 
of  mult i— frequency ,  two-way  UHF  data  link  and  voice  communications  equipment.  The 
one  kilowatt  subsystem  will  be  housed  in  an  air  transportable  "Helihut,"  which  will 
function  as  a  field  command  post,  and  will  provide  a  link  between  a  control  center 
and  close  support  aircraft  in  a  tactical  situation. 

A  NEW  RESEARCH  TOOL  called  a  photoelectric  image  intensifier,  or  image  tube,  may 
prove  to  be  a  great  advance  over  conventional  astronomical  photography.  The  elec¬ 
tronic  device  ^plifies  the  signal  produced  by  a  photon,  or  light  unit  enabling 
astronomers  to  observe  heavenly  objects  previously  too  faint  to  be  identified,  or  to 
use  much  shorter  exposure  times  to  lessen  atmospheric  distortion  of  brighter 
objects.  Development  of  image  tubes  has  been  carried  on  by  the  Carnegie  Institution 
of  Washington  through  the  Carnegie  Committee  on  Image  Tubes  for  Telescopes.  The 
development  is  presently  sponsored  by  the  National  Science  Foundation. 

A  TELEVISION  CAMERA  built  to  withstand  long  exposure  to  nuclear  radiation  without 
damage  will  be  used  for  the  first  time  to  monitor  the  Atomic  Energy  Commission's 
Project  Pluto  nuclear  ramjet  program,  according  to  the  camera's  manufacturer.  Inter¬ 
national  Telephone  and  Telegraph  Corporation's  Industrial  Products  Div. ,  S^n 
Fernando,  Calif.  The  camera  permits  close  inspection  of  nuclear  reactors  where 
radiation  is  too  intense  for  observation  windows  or  where  it  is  not  desirable  to  use 
periscopes  or  other  means  for  inspection. 


FIRST  USE  OF  DEEP-SEA  SOUND  WAVE  RECORDINGS  of  the  ocean  bottom,  to  accurately 
position  underwater  cameras  suspended  on  cables  thousands  of  feet  below  the 
Atlantic,  was  made  during  a  recent  oceanographic  exploration  expedition.  Dr. 
Harold  E.  Edgerton  utilized  sonar  recordings  to  position  his  cameras  and  to  photo¬ 
graph  heretofore  unrevealed  floors  of  deep  ocean  chasms  as  part  of  the  U.  S. 
scientific  contribution  to  the  International  Geophysical  Year.  Dr.  Edgerton,  who 
accompanied  the  famed  French  explorer.  Captain  Jacques  Yves  Cousteau  aboard  the 
research  vessel  The  Calypso,  reports  these  new  methods  in  the  first  issue  of  a  new 
quarterly  publication  published  by  the  Alden  Electronic  &  Impulse  Recording  Equip¬ 
ment  Co.,  Inc.  of  Westboro,  Mass. 


FUTURE  ASTRONAUTS  MAY  RETREAT  to  a  small,  heavily  shielded  compartment  in  their 
space  vehicle  while  traveling  through  the  Van  Allen  radiation  belts  and  space 
peppered  by  solar  protons.  The  small  compartment  would  be  in  addition  to  the  opera¬ 
tions  room  of  the  space  vehicle.  This  prediction  was  made  in  a  report  on  an  in¬ 
vestigation  of  the  problem  of  shielding  manned  space  vehicles  from  radiation,  con¬ 
ducted  by  Convair,  a  division  of  General  Dynamics,  for  the  National  Aeronautics  and 
Space  Administration. 


SIGNALS  FROM  PLANET  SATURN  have  been  detected  at  the  University  of  Michigan.  Using 
an  85-foot  radio  telescope  with  a  ruby  maser  amplifier,  scientists  were  able  to  pick 
up  radio  waves  emitted  from  various  depths  in  the  planet's  atmosphere.  The  Michigan 
telescope  is  operated  under  contract  to  the  Office  of  Naval  Research. 

NYU  SCIENTISTS  will  do  basic  research  work  in  electromagnetic  theory.  Under  a  grant 
from  the  National  Science  Foundation,  scientists  at  New  York  University's  Institute 
of  Mathematical  Science  will  investigate  problems  arising  in  radio  wave  propagation. 

UNDERWATER  TV  CAMERA  aided  the  atomic  submarine  Seadragon  to  complete  her  successful 
voyage  last  August  under  the  polar  ice  cap.  The  television  unit  and  electronic  light 
amplifier  were  used  to  keep  watch  on  the  perpetually  dark  underside  of  the  North  Pole 
ice  cap.  The  Lumicon  light-amplifying  device  was  developed  by  the  Friez  Instrument 
Division  of  The  Bendix  Corp.  The  device  aplies  new  electronic  concepts  to  closed- 
television  circuits,  company  officials  said. 


HAM  MOCK  EMERGENCY  DRILL  demonstrated  how  amateur  operators  would  provide  radio 
communications  for  civil  defense  units  during  a  disaster.  Held  October  8-9  the 
nationwide  test  was  sponsored  by  the  American  Radio  Relay  League.  ’ 


CALENDAR  of  EVENTS 

N0VEMBER_20-21 ;  Conference  on  Electro-Optical  and  Radiation  Devices,  Stanford 
search  Institute,  Menlo  Park,  California. 


Re- 


NOVEMBER,  21-25 ;  Industrial  Photographic  and  Television  Exhibition,  London  England 
DECEMBER_l-2.:  Vehicular  Communications  Conference,  Philadelpha,  P^nns^lJania? 
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THIS  IS  AN  IMPORTANT  SERVICE 

FOR  YOU 

% 

INTRODUCTORY  CHRISTMAS  OFFER 

SPECIAL  GIFT  RATE  FOR  USE  OF  AFCEA  MEMBERS  ONLY 
S4.00  PER  GIFT  SUBSCRIPTION 

ADD  SI  FOR  EACH  SUBSCRIPTION  ADDRESSED  OUTSIDE  OF  THE  U.S.A. 

YOU  SAVE  $1.00  UNDER  REGULAR  ANNUAL  MEMBERSHIP  RATE  AND  YOUR 
FRIEND  WILL  BE  ENROLLED  FOR  FULL  MEMBERSHIP 

★  ★  ★  ★ 


Dear  Member: 

I  am  sure  you  will  agree  with  me  that  we  have  much  in  common,  especially  when  it  conies  to  a  selection  of  a  Christmas 
gift  for  a  friend.  Because  of  our  daily  activities  and  other  bona  fide  reasons,  we  invariably  delay  our  shopping  until  a 
few  days  before  Christmas,  Then  the  question  arises:  Have  we  remembered  everyone  we  should  remember  and/or  have 
we  selected  an  appropriate  gift?  As  far  as  the  immediate  family  is  concerned  this  presents  no  problem.  However,  that 
important  business  contact,  that  friend  in  industry  or  military  service,  that  outstanding  employee  in  your  plant  and  that 
**Ham**  operator,  engineer,  student  or  that  communications- electronics  and  photography  enthusiast,  to  name  a  few,  may 
very  well  have  slipped  your  mind.  Maybe  you  will  remember  everyone  but  the  odds  are  that  you  may  forget  someone  during 
those  few  hectic  days  before  Christmas, 

Last  yearns  recipients  of  a  gift  subscription  were  delightfully  pleased  with  it  and  told  me  that  it  meant  more  to  them 
than  a  carton  of  cigarettes,  a  box  of  cigars,  ties,  socks,  etc,,  which  all  of  them  needed  like  a  hole  in  the  head. 

This  year  let  us  help  you  by  suggesting  that  you  give  SIGNAL  magazine  as  a  Christinas  gift.  In  doing  so  you  will  perform 
a  double  service — a  meaningful  gift  to  a  friend — a  service  to  AFCEA  by  increasing  the  circulation  of  your  Association's 
journal, 

W,  J,  Baird,  General  Manager  &  Editor 


1. 


2. 


3. 


★  ★  ★  ★ 

CHRISTMAS  GIFT  ORDER  FORM 

Please  send  SIGNAL  for  I  year  as  my  gift 


To 


Street  &  Number 

(please  print) 

City 

Zone 

State 

Sign  Gift  Card  "From 

□  My  card  enclosed. 

To 

Street  &  Number 

(please  print) 

City 

Zone 

State 

Sign  Gift  Card  "From 

□  My  card  enclosed. 

To 

Street  &  Number 

(please  print) 

City 

Zone 

State 

Sign  Gift  Card  "From 

Q  My  card  enclosed. 


THIS  GIFT  IS  TO  BE  MADE  TO  A  NON-MEMBER.  BECAUSE  OF  THE  SPECIAL  PRICE  OFFER,  THE  $1.00  CHAPTER 

REBATE  WILL  NOT  APPLY  FOR  THE  CURRENT  YEAR  ONLY. 
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by  REAR  ADMIRAL  J.  A.  JAAP,  USN 
Director,  Development  Programs 
Office  of  Naval  Operations 


M  Y  REMARKS  WILL  BE  COUCHED  in 
layman’s  language  rather  than  sci¬ 
entific  terms  and  will  not  require  the 
use  of  any  mental  slide  rules  or  add¬ 
ing  machines  or  other  such  items  of 
antiquated  computation.  This  does 
not  mean  that  I  do  not  intend  to  pro¬ 
vide  what  I  sincerely  hope  will  be 
food  for  thought.  In  fact,  I  would 
very  much  like  for  you  to  weigh 
carefully  the  things  I  say,  because  I 
am  going  to  talk  about  your  business. 
In  particular,  I  am  going  to  talk 
about  a  significant  part  of  my  busi¬ 
ness  that  is  a  very  important  part  of 
your  business. 

My  business  is  that  of  being  a 
naval  officer — in  a  Navy  that  is  the 
strongest,  most  efficient  and  most 
modern  that  latest  technology,  human 
application  and  available  dollars  can 
provide.  In  my  business,  we  depend 
to  a  very  great  extent  upon  your  busi¬ 
ness,  because  for  maximum  strength, 
peak  efficiency  and  up-to-date  mod¬ 
ernity,  we  must  rely  very  heavily 
upon  electronics — the  best  in  elec¬ 
tronics  that  technology,  humans  and 
available  dollars  can  provide. 

Permit  me  to  point  out  that  it  is 
in  the  best  interests  of  this  country 
and  of  the  Free  World,  that  you 
should  provide  your  Navy  with  the 
best.  As  a  matter  of  fact,  it  is  in 
your  interest — not  just  as  members 
of  this  particular  field  of  science  and 
industry,  but  as  individual  human 
beings  with  lives  to  live,  families  to 
preserve  and  ideals  to  uphold — that 
you  should  provide  your  Navy  with 
your  best. 

This,  you  may  say,  is  rather  stiff 
medicine,  so  let’s  examine  it  a  bit 
more  closely.  If  we  take  a  look  at  his¬ 
tory — and  recent  history  is  by  far  the 
most  pertinent — we  see  that  when 
the  chips  were  down  and  the  lead  was 
about  to  fly,  or  already  was  in  the  air, 
it  was  the  integrated  land-sea-air 
team  of  your  Navy  and  Marine  Corps 
that,  together  with  our  Sister  Serv¬ 
ices,  was  there  to  douse  the  fire. 
Lebanon  and  Formosa  Straits,  these 
are  modern  examples. 

And  where  will  the  next  one  be 
forced  upon  us?  Let  us  assume  that 
wherever  that  next  one  is  it  will  be 
a  long  time  away.  Then  let  us  ex¬ 
amine  the  probable  disposition  of  our 
\J,  S.  forces  at  that  time.  Unless  this 
“next  one”  is  preceded  by  a  distinct 
build-up  in  tension,  w^e  must  expect 
that,  at  the  very  outside,  the  U.  S. 
forces  supporting  our  friends  and  al¬ 
lies  ashore  may  not  be  there  in  any 
greater  strength  than  they  are  todav. 
And  as  the  time  until  that  “next  one” 
grows  longer,  the  probability  that 


those  forces  may  decrease  is  a  fac¬ 
tor  to  be  considered. 

At  the  same  time,  however,  the 
ships  and  planes  and  men  of  your 
Navy  will  still  be  able  to  approach 
to  within  a  few  miles  of  almost  any 
salt  water-washed  shore  line  in  the 
world  and  nobody  will  have  any 
legal  right  to  imp^e  that  approach 
as  long  as  it  does  not  trespass  terri¬ 
torial  limits.  Those  ships  and  planes 
and  men  will  be  standing  active,  alert 
guard  over  world  peace — and  they 
will  be  virtually  within  sight  of  the 
spots  where  that  peace  is  most  liable 
to  be  ruptured. 

It  is  axiomatic  that  in  those  spots 
they  must  have  the  best,  because  any¬ 
thing  less  could  spell  the  difference 
between  a  local  brushfire  and  a  wide¬ 
spread  conflagration  —  a  conflagra¬ 
tion  that  w  ould  make  our  annual  for¬ 
est  fires  look  like  a  cigarette  lighter 
with  a  faulty  wick. 

But,  just  what  do  I  mean  when  I 
say  “the  best”?  Do  I  mean  that  which 
is  smallest,  lightest,  most  reliable, 
most  accurate,  most  precise,  most 
rugged,  most  readily  produced,  most 
easily  maintained,  most  reasonably 
priced  and  so  on?  I  most  certainly 
mean  all  of  these  and  I  mean  more. 

I  mean,  in  addition,  that  the  systems 
and  equipment  must  be  tailored  to 
fulfill  the  Navy’s  particular  require¬ 
ments.  And  most  of  these  require¬ 
ments  are  as  unique  as  the  salt  water 
of  the  seven  seas — the  medium  which 
is  unique  to  the  Navy — the  medium 
which  makes  the  Navy  unique. 

But  why  should  Navy  electronics 
be  so  unique?  Isn’t  a  transmitter  a 
transmitter,  a  receiver  a  receiver,  a 
computer  a  computer?  When,  they 
join  the  Navy,  the  answer  is  “no” 
and  the  reason  is:  salt  water!  Five- 
sixths  of  the  surface  of  the  earth  and 
several  hundreds  of  feet  of  depth  be¬ 
low^  the  surface.  To  this  add  those 
millions  of  cubic  miles  of  skies  above 
salt  water  and  you  arrive  at  the  in¬ 
comprehensibly  large,  varied  and 
unique  volume  your  Navy  recognizes 
as  its  normal  theater  of  operations. 
Almost  all  of  the  electronics  equip¬ 
ment  you  provide  for  your  Navy' 
must  be  fully  suitable  for  continuous, 
dependable,  efficient  use  anywhere  on 
that  salt  water  surface  and  in  either 
those  skies  above  it  or  those  depths 
below,  sometimes  both. 

This  tells  you  that  the  products  of 
your  business  which  are  used  in  my 
business  must  be  capable  of  sustained 
peak  performance  in  almost  any  cli¬ 
matic  environment  one  can  imagine 
— under  the  ice  at  the  North  Pole — 
on  top  of  the  ice  at  the  South  Pole — 
in  the  humid  heat  of  the  Persian 
Gulf — or  in  the  pleasant  warm  sun- 
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shine  of  the  California  coast.  These 
are  only  examples,  certainly  not 
limits. 

Not  only  are  these  not  climatic 
limits  they  are  not  environmental 
limits,  many  of  which  are  traceable 
directly  to  salt  water  and  to  our 
going  to  sea  in  ships. 

One  very  important  environmental 
lim'if  we  encounter  in  ships  is  space 
— not  outer  space  or  astro-space,  but 
just  good  old-fashioned  space,  place 
to  put  things.  If  we  have  to  install 
I  a  new  antenna  and  find  that  it  won’t 
'  fit  (the  reason  may  be  its  size,  or  its 
weight  or  electromagnetic  interfer¬ 
ence),  we  can’t  just  put  it  somewhere 
else  on  the  reservation  and  run  a 
remote  control  cable  to  headquarters. 
If  the  thing  is  to  be  installed  at  all 
something  has  to  give,  other  equip¬ 
ment  or,  perhaps,  the  design  of  the 
item  itself. 

Likewise,  on  our  aircraft  carriers, 
if  we  find  that  it  is  hazardous  to  fuel 
airplanes  or  arm  them  with  their 
ordnance  items  and,  at  the  same  time, 
have  some  of  our  electronic  equip¬ 
ment  energized,  we  cannot  just  taxi 
the  airplane  to  the  other  side  of  the 
airport.  Something  has  to  give.  We 
stop  the  fueling  operations  or  we 
shut  off  the  radios.  Or  we  seek  a  re¬ 
design  of  equipment,  a  tailoring  of 
equipment  to  fit  the  conditions  im¬ 
posed  by  being  at  sea. 

While  we  are  on  the  subject  of 
aircraft  carriers,  another  requirement 
which  is  uniquely  a  Navy  require¬ 
ment  is  very  pertinent.  That  is  the  re¬ 
quirement  that  the  airplanes  and  the 
equipment  thev  carry  must  be  able  to 
lake  the  terrific  beating  of  repeated 
catapult  launches  and  arrested  land¬ 
ings,  day  after  day  and  continue  to 
do  the  job  they  are  designed  to  do. 

It  is  the  limitation  of  space  on  a 
carrier  deck,  the  extreme  scarcity  of 
twelve  thousand  foot  runways  on  one 
thousand  foot  ships,  that  dictates  this 
method  of  operation  and  imposes 
unique  and  severe  requirements  on 
the  planes  and  the  equipment  they 
carry. 

It  should  not  surprise  you  to  learn 
that  the  electronics  equipment  in  our 
airplanes  is  about  the  weakest  link 
in  the  chain  when  it  comes  to  surviv¬ 
ing  the  rough  treatment  it  must  en¬ 
dure.  This  is  not  a  castigation.  Until 
recent  years,  electronics  meant  little 
glass  bottles  and  fine  tungsten  wires 
and  other  fragile  items  whose  very 
nature  was  inconsistent  with  brutal 
treatment.  But  great  strides  have  been 
and  are  being  made.  Greater  strides 
still  are  needed.  Fortunately,  it  ap¬ 
pears  that  they  are  not  hopelessly  far 
away.  But  they  must  be  taken  toward 
the  end  they  must  serve.  Not  just 
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toward  durability  itself,  but  toward 
durability  under  the  particular  forces 
the  equipment  must  endure  in  a  car¬ 
rier  plane  at  sea.  And  it  must  be  re¬ 
membered  that  when  a  plane  is  cata¬ 
pulted  from  a  carrier’s  deck,  neither 
the  plane  nor  its  equipment  knows 
whether  the  mission  of  the  flight  is 
training  or  war.  It  must  be  ready. 
The  integrity  of  our  national  defense 
demands  it. 

But  old-fashioned  space  on  a  large 
carrier  deck  and  the  older-fashioned 
variations  in  climate  are  just  two  of 
the  more  readily  recognized  factors 
which  dictate  the  design  of  the  elec¬ 
tronics  equipment  we  need.  Funda¬ 
mentally,  this  equipment  must  be  de¬ 
signed  to  have  an  intimate  physical 
and  electrical  relationship  to  the  ship 
as  a  whole.  For  example,  it  must  not 
require  more  power  than  the  ship’s 
generators  can  supply.  (One  such 
proposal  actually  was  submitted.)  It 
must  not  be  so  heavy  and  require 
installation  at  such  height  that  it 
jeopardizes  the  ship’s  stabilitv.  It 
must  fit  within  the  envelope  of  the 
ship  itself  and  it  must  not  constitute 
a  radiation  hazard  to  other  equip¬ 
ment  or  to  personnel. 

You  can  see  that  this  all  requires 
many  compromises  on  the  part  of 
those  in  the  Navy  who  design  the 
ships  and  on  the  part  of  your  design¬ 
ers  as  well.  They  must  make  conces¬ 
sions  to  the  armament  people  who 
resist  encroachment  on  their  maga¬ 
zine  space — the  propulsion  people  to 
whom  piping  and  shafting  and  tur¬ 
bines  are  sacred — to  naval  architects 
who  regard  structure  as  holy — and  to 
the  personnel  people  who  insist  either 
that  the  gear  takes  up  space  that  be¬ 
longs  to  men  or  that  it  is  too  complex 
for  humans  to  operate  anyway. 

It  used  to  be  that  just  about  all  of 
our  electronics  equipment  was  more 
or  less  “appliance”  type  equipment. 
We  would  decide  on  a  place  to  put 
it,  fasten  it  down,  run  a  length  of 
cable,  plug  it  in  and  expect  it  to 
work  as  it  was  designed  to  do.  Just  as 
often  as  not,  it  didn’t.  We  since  have 
learned  the  hard  way,  that  we  must 
marry  the  design  of  the  equipment  to 
the  design  of  the  vehicle  that  carries 
it. 

One  good  example  of  this  is  the 
mating  of  modern  sonar  equipment 
and  a  submarine  hull.  The  shape  of 
the  ship’s  bow,  the  location  of  her 
forward  torpedo  tubes  and  the  de¬ 
sign  of  the  sonar  are  all  jointly  con¬ 
sidered  to  the  end  that  the  marriage 
mav  succeed. 

Other  examples  of  this  marriage 
are  to  be  found  in  two  of  our  larger 
nuclear-powered  ships,  the  carrier 
Enterprise  and  the  cruiser  Long 


Beach,  whose  island  structure  and 
bridge  structure,  respectively,  are  de¬ 
signed  specifically  for  mounting 
large  static,  linear  array,  multi-pur¬ 
pose  antennas.  Another  fine  example, 
a  Polaris  submarine,  is  a  completely 
integrated  weapon  system  in  itself. 

Even  in  the  most  modern  ships, 
however,  a  successful  marriage  does 
not  automatically  produce  a  happy 
home  for  our  electronics  packages. 

I  have  already  mentioned  the  neces¬ 
sity  for  long-continued  reliability  un¬ 
der  several  severe  conditions.  Addi¬ 
tionally,  I  would  point  out  that,  as  a 
firm  foundation  for  electronics  equip¬ 
ment,  a  modern  destroyer  in  a  sea¬ 
way  is  about  as  rigid  as  a  three-ounce 
fly  rod  and  while  it  rolls  up  to  forty 
or  so  degrees  to  each  side  it  often 
subjects  its  topside  equipment  to  re¬ 
peated  drenching  in  salt  water,  to 
irregular  and  severe  vibration  and 
to  the  highly  corrosive  sulphur  di¬ 
oxide  fumes  in  the  smoke  that  comes 
from  the  stacks— and  all  at  the  same 
time. 

Speaking  of  modern  ships  brings 
us  now  to  those  requirements  im¬ 
posed  upon  us  by  the  modern  concept 
of  naval  operations. 

In  the  days  of  the  “old  Navy,” 
(roughly  fifteen  to  twenty  years  ago) 
when  the  atom  was  still  more  or  less 
intact,  the  Rolls  Royce  was  the  only 
foreign  car  seen  on  our  streets  and 
child  psychology  had  not  yet  become 
a  sport  for  amateurs,  ships  were  run 
on  fuel  oil,  airplanes  used  gasoline  | 
and  the  word  “electronics”  had  eight 
to  ten  years  to  go  before  it  could  be 
found  in  an  unabridged  dictionary. 

In  those  days,  our  formations  of 
ships  at  sea  were  almost  classic  in 
the  geometry  of  their  patterns  and 
the  arrangement  was  designed  for 
mutual  fire  support.  Communications 
presented  problems  but  visual  sig¬ 
nalling  usually  helped  out.  Radar 
came  of  age  .  during  those  days  and 
was  adequate  to  the  task  it  had  to 
perform.  Sonar,  too,  was  generally 
adequate  ^although  we  would  have 
liked  to  have  it  better.  And  the  aver¬ 
age  cost  of  airplanes  was  less  than 
ten  dollars  per  airframe  pound  in¬ 
stead  of  the  twelve  times  that  figure 
we  live  with  now. 

With  those  few  words  about  the 
Navy  of  yesterday,  let’s  take  a  look 
at  the  Navy  today. 

As  of  1960,  we  are  heading  away 
from  an  oil-fired  Navy  and  toward 
nuclear  power  for  propulsion  of 
ships.  We  are  passing  through  the 
era  of  jet  engines  and  jet  fuels  and 
are  exploring  rocket  propulsion.  We 
have  put  the  atom  in  our  arsenals 
{Continued  on  page  48) 
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increase  reiiaDiiity .  . 
cut  critical  engineering  time 


On  every  electronic  check-out  —  where  time  and  reliability  are 
critical  —  the  Lavoie  Robotester  —  sets  the  pace. 

Operational  testing  and  production  line  check-out  through  continuous, 
high  speed  sampling  and  comparison  . .  .  split  second  recognition, 
isolation  and  identification  of  abnormal  functions,  —  with  the  added 
versatility  and  flexibility  of  pre-programmed  acceptance  standards. 

Nominal  circuit  values  and  specified  tolerances  are  tape-punched 
to  accommodate  voltages  (AC  and  DC)  from  0.5  to  500  volts; 
resistances  from  1  ohm  to  9.99  megohms;  and  tolerances  of  1%,  5%, 
l0%  and  20%  of  nominal.  The  Robotester  will  check  any  two  of 
250  circuit  points  at  rates  up  to  100  tests  per  minute. 

Automatic  operation  stops  when  an  out-of-tolerance  value  is  met, 
while  Nixie®  digital  read-out  identifies  the  isolated,  faulty  circuit. 

Available  Robotester  ''Satellite"  equipments  listed  below  extend 
test  capabilities  to  meet  complex  problem  configurations.. 


MULTIPLIER  LA-309, 
each  multiplier  Increases  access 
points  of  the  Robotester  to  1000  or 
more,  random  selected,  In  pairs  by  tape. 

VOLTAGE  MODULE  VR-30, 
extends  the  Robotester  capabilities 
to  measuring  voltages  up  to  500  volts 
DC(+),  DC(-),  and  AC. 

IMPEDANCE  MODULE  LA-312 
provides  Impedance  measurement  at 
159.2,  1592  and  15,920  cp$ 
selected  by  tape. 

ROBOTROLLER  LA- 308 
In  connection  with  the  robotester 
can  control  48  circuits  each,  in  any 
random  combination  and  sequence, 
or  controlled  by  tape. 

AUTOMATIC  TAPE  PERFORATOR  LA-310 
used  In  conjunction  with  the 
Robotester  makes  possible  even 
faster,  more  convenient  methods  of 
solving  today's  complex 
testing  problems. 


APPLICATIONS 
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IN  September,  1959,  a  little  more 
than  a  year  ago,  when  we  at  NASA 
were  totally  engaged  in  what  ap¬ 
peared  at  times  to  be  an  impossible 
task  simultaneously  planning,  organ¬ 
izing  and  carrying  forward  our  na¬ 
tional  civilian  space  programs,  I 
made  the  statement: 

“There  seems  to  be  a  contest  going 
on  in  this  country  in  which  substan¬ 
tial  numbers  of  people  are  attempting 
to  outdo  each  other  in  predicting 
exotic  accomplishments  in  space  in 
the  next  few  years.”  (See  SIGNAL, 
Nov.  ’59,  p.  11.) 

In  the  days  since  then,  exotic  pre¬ 
dictions  aside,  we  have  begun  to  har¬ 
vest  some  of  the  first  fruits  of  our 
early  work.  We  have  communicated 
with  Pioneer  V  to  a  distance  of  22,- 
500,000  miles — some  50  times  farther 
into  space  than  previously  had  been 
permitted  to  man.  We  have  taken  the 
first  steps  on  the  road  to  a  revolution 
I  in  weather  forecasting — taking,  dur¬ 
ing  its  active  life  of  three  months, 

[  more  than  22,000  cloud-cover  pic- 
i  tures  with  TIROS  I  as  it  circled  the 
I  earth  at  a  height  of  450  miles.  And 
^  we  have  made  communications  his¬ 
tory  with  Echo  I — the  100-foot-diam- 
eter  satellite  balloon,  bouncing  voice 
and  continuous-wave  signals,  first 
across  the  continent  and  then  across 
the  Atlantic.  You  will  remember,  too, 
the  transmission  of  a  picture  of  Presi¬ 
dent  Eisenhower  via  Echo  bounce  be¬ 
tween  the  stations  of  the  Collins  Ra¬ 
dio  people  in  Iowa  and  near  Dallas, 
f  Texas. 

In  the  military  efforts  to  utilize  the 
space  environment,  the  Transit  navi¬ 
gational  satellites  have  delighted  the 
Navy  in  their  search  for  better  and 
more  continuously  reliable  methods 
of  navigation.  And  the  Discoverer 
series  of  Air  Force-sponsored  de¬ 
velopment  satellites  has  provided  new 
assurance  that  objects  can  be  re¬ 
covered  from  an  orbit  in  outer  space. 

We  have  made  a  start,  a  very  good 
start  but  only  a  beginning,  toward 
achieving  what  we  must  have — across- 
the-board  competence  in  the  space 
field.  We  have  demonstrated  that  the 
United  States  has  the  vision,  the  de¬ 
termination,  and  the  technical  and 
economic  strength  necessary  to  ac¬ 
complish  our  long-range  goals  in 
space,  and  thus  to  achieve  for  the 
United  States  the  enduring  and  re¬ 
warding  satisfactions  of  responsible 
leadership  and  citizenship  in  this 
world  of  conflicting  ideologies. 

And  may  I  point  out  a  fact  that  is 
too  often  overlooked?  All  of  these 
shots  of  ours  have  been  placed  in  or¬ 
bit  about  the  earth  or  about  the  sun 
or  on  deep  space  trajectories  using 


One  of  a  senes  of  photographs  of  the  earth  taken  from  altitudes  of  200  to  700  miles  during 
the  flight  of  an  Air  Force  intercontinental  ballistic  missile. 


launching  vehicles  that,  in  each  in¬ 
stance,  have  been  asked  to  do  a  job 
in  which  there  was  little  or  no  mar¬ 
gin  for  error  or  extra  payload  weight. 
Some  months  must  yet  pass  before 
we  will  have  available  to  us  launch 
vehicles  possessing  thrust  character¬ 
istics  capable  of  lofting  heavier  space¬ 
craft  into  orbit.  Truly,  this  has  been 
a  remarkable  recovery  from  an  al¬ 
most  standing  start. 

But  we  must  not  allow  ourselves  to 
become  complacent.  It  could  be 
tragic  for  the  future  of  the  United 
States  and,  in  fact,  all  of  the  Free 
World  if  we  confused  the  initial  ac¬ 
complishments  of  yesterday  and  the 
visions  of  today  with  the  hard  facts 
of  what  remains  to  be  done. 

Dr.  Donald  N.  Michael  of  the 
Brookings  Institution  recently  wrote, 
“The  years  ahead  will  face  us  with 
many  sputniks  and  thereby  will  re¬ 
quire  of  our  citizens  stern,  costly  and 
imaginative  participation  in  programs 
to  meet  and  surmount  the  many  com¬ 
plex  challenges  with  which  our  grow¬ 


ing  technology  confronts  us.  To  suc¬ 
ceed  in  space  and  to  succeed  on 
Earth,  we  must  somehow  learn  to 
make  the  larger  world  of  ideas,  so 
brilliantly  exemplified  by  the  satel¬ 
lites,  the  immediate  environment  of 
the  individual.  There  is  a  race  we 
must  run — the  race  for  an  enlight¬ 
ened  and  involved  public.” 

That  the  public  may  have  reason, 
on  occasion,  to  become  confused  in 
its  efforts  to  judge  how  well  we  are 
doing  in  space  technology  and  space 
exploration,  vis-a-vis  the  Soviets,  I 
must  concede.  One  big  reason  for 
this  confusion  is  the  simple  fact  that 
we  are  operating  under  one  set  of 
rules,  and  the  Russians  under  an¬ 
other. 

The  House  Committee  on  Science 
and  Astronautics  views  this  situation 
as  follows:  “No  effort  is  made  in  the 
American  space  program  to  hide  the 
failures  which  result  from  its  highly 
complex  character.  Our  burnups, 
misfires,  explosions,  fizzles,  and  lost 
or  wayward  vehicles  are  well  publi- 
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cized.  Those  of  the  Soviet  Union  rare¬ 
ly  are.  Even, though  most  nations  are 
well  aware  that  the  Russians  must  be 
having  their  troubles,  too,  the  appear¬ 
ance  of  uniform  success  fostered  by 
the  U.S.S.R.  inevitably  contributes  to 
an  image  of  scientific  superiority.  In 
addition,  the  Soviets  have  developed 
a  habit  of  striving  for  spectacular 
‘firsts’  most  of  which  undoubtedly  are 
undertaken  almost  as  much  for  pres¬ 
tige  reasons  as  for  scientific  ones.” 

And  then  the  House  Committee  Re¬ 
port  continued,  “Still,  the  United 
States  has  not  done  badly  from  the 
prestige  angle.  So  far  as  the  world’s 
scientific  fraternity  is  concerned,  it 
may  even  be  well  in  the  lead.” 

I  happen,  perhaps  understandably, 
to  share  in  this  opinion.  And  in  re¬ 
cent  weeks,  I  think  the  rest  of  the 
world  has  shown  evidence  of  appre¬ 
ciation  of  the  beneficial  nature,  broad 
scope  and  technical  accomplishments 
of  our  program  in  space  exploration 
and  utilization.  In  the  things  that 
count  and  will  count  in  the  struggle 
between  communism  and  freedom — 
in  the  things  that  count  and  will 
count  as  solid  contributions  in  the 
betterment  of  man’s  material  well¬ 
being  the  world  over — we  have,  in 
my  opinion,  achieved  the  leadership 
position.  And  I  believe  this  to  be  so 
even  though  I  would  not  be  surprised 
by  an  announcement,  any  day,  per¬ 
haps  even  since  I  prepared  this  pa¬ 
per,  that  the  Soviet  Union  has 
achieved  another  significantly  spec¬ 
tacular  space  shot.  But  we  will  con¬ 
tinue  to  hold  that  position  only  so 
long  as  we  continue  to  work  diligent¬ 
ly  and  effectively  toward  our  long¬ 
term  goals  which  include  the  devel¬ 
opment  of  rocket  vehicles  sufficiently 
powerful  to  allow  us  to  launch  space¬ 
craft  of  tens  of  thousands  of  pounds 
into  orbit  or  into  deep  space. 

I  have  said  before,  and  I  say  again, 
that  what  we  are  engaged  in  isn’t  any 
Saturday  afternoon  ball  game  with 
the  outcome  to  be  measured  in  runs, 
hits,  and  errors.  But  unfortunately, 
the  public — and  included  here  are 
many  well-meaning  people  who  cer¬ 
tainly  should  be  better  informed — 
continues  to  equate  Russian  and 
American  accomplishments  in  space 
technology  as  a  contest  wherein  the 
relative  position  of  the  opposing  ri¬ 
vals  can  be  charted,  inning  by  inning, 
just  by  keeping  a  score  card. 

Business  View  of  Space  Program 

Having  said,  “unfortunately,”  with 
respect  to  the  apparent  lack  of  un¬ 
derstanding  on  the  part  of  the  general 
public,  I  can  say,  “fortunately,”  with 
respect  to  the  way  members  of  the 
business  community  have  assessed 


our  space  programs  and  suppoi 
them.  The  September  issue  of  th 
Harvard  Business  Review  publishe 
the  results  of  a  survey  in  depth  c 
the  opinions  of  a  representative  grou 
of  business  executives  conducted  ur 
der  the  leadership  of  Prof.  Raymon 
A.  Bauer.  The  degree  of  agreemen 
shown  by  this  survey  about  spac 
problems  was  so  strong  that  thos 
conducting  it  felt  it  necessary  t( 
double-  and  triple-check  the  validit; 
of  the  sample  taken. 

Time  permits  mentioning  onl; 
highlights  from  the  survey,  but  I  urgi 
you  to  study  carefully  the  findings  o 
Prof.  Bauer  and  his  associates.  Brief 
ly,  their  report  shows  that: 

A  preponderant  majority  of  execu 
tives  feel  so  strongly  in  favor  of  spac< 
research  that  they  give  it  priority 
over  a  cut  in  taxes. 

Executives  seriously  question  onl) 
the  most  speculative  of  the  possible 
benefits  from  space  exploration.  The 
vast  majority  of  executives  feel  thal 
such  projects  as  long-range  weathe: 
forecasting,  improved  communica 
tions,  and  especially  tangible  research 
by-products  are  likely  to  “pay  off.” 

To  the  small  extent  that  executives 
do  complain  about  the  space  pro¬ 
gram,  it  is  predominantly  about  the 
execution  of  the  program  rather  than 
the  idea  of  space  research.  Few  think 
that  the  program  does  not  need  to  be 
stepped  up. 

The  general  attitude  of  executives 
toward  space  research  is  that  “any¬ 
thing  is  possible.”  The  impact  of 
technological  advances  in  the  past 
several  decades  has  led  them  to  be 
extremely  reluctant  to  say  that  any¬ 
thing  is  impossible. 

To  me,  the  significant  character¬ 
istic  of  this  survey  is  that  the  atti¬ 
tude  of  executives  to  space  questions 
is  quite  consistently  uniform  across 
differences  of  position,  of  industry, 
and  of  business  function.  In  an  im¬ 
pressive  footnote  testifying  to  the  re¬ 
sponsible  attitude  of  the  business 
community  toward  space  technology 
and  space  exploration,  Louis  W. 
Cabot,  vice  president  and  treasurer 
of  Godfrey  L.  Cabot,  Inc.,  wrote  in 
his  response  to  the' Harvard  Business 
School  space  program  surveyors, 
“We  should  commit  enough  resources 
.  .  .  We  can  certainly  support  addi¬ 
tional  programs,  even  if  they  require 
corresponding  sacrifices.  I  would  not 
rule  out  any  particular  effort  a  priori. 

I  would  have  no  strong  objection  to 
a  concentration  of  the  burden — even 
on  the  business  community — although 
I  think  that  burden  is  considerable 
already.  I’m  sure  we  can  find  ways 
to  raise  more  taxes  without  wrecking 
the  economy  and  our  business  ma- 
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Provides  Angle  and  Range  siting 
calibration  data  for  Long  Range, 
Gap  Filler  and  Ground  Control 
intercept  Radars. 

The  Gilfillan  Moving  Target  Sim¬ 
ulator  reflects  radar  signals, 
when  interrogated,  back  to  the 
surveillance  system  at  a  constant¬ 
ly  changing  phase,  during  both 
normal  and  MTI  operations. 

The  production  unit  includes  para¬ 
bolic  reflector;  waveguide  assem¬ 
bly  (containing  a  horn  and  tran¬ 
sistorized  diode  switching  cir¬ 
cuitry);  battery  box.  Waveguide 
assembly  is  furnished  as  S-band, 
X-band,  or  combination  of  both. 
S-band  frequency  range,  2.65  to 
2.95  KMC,  with  effective  radar 
cross  section  of  75  sq.  meters  and 
10®  (3db  points)  beam  width.  X- 
band  frequency  range,  8.5  to  9.6 
KMC,  with  effective  radar  cross 
section  of  640  sq.  meters  and  3° 
(3db  points)  beam  width. 

Pulses  intercepted  by  the  para¬ 
bolic  reflector  are  directed  into 
the  waveguide  assembly,  where 
they  are  phase-modulated  (and 
to  a  small  degree  amplitude-mod¬ 
ulated)  by  bias  switching  diodes. 
Switching  frequency  can  be  ad¬ 
justed  over  a  ratio  of  approxi¬ 
mately  2  to  1,  depending  upon 
voltage  of  battery  used. 

Unique  applications  in  L-band  or 
other  frequency  bands  as  a  re¬ 
search  tool  for  the  investigation 
of  propagation  paths  or  for  com¬ 
mercial  uses  also  available. 

Send  your  requirements  to: 


1815  Venice  Boulevard 
Los  Angeles,  California 


chinery.  I  would  go  along,  for  ex¬ 
ample,  with  a  2%  across-the-board 
sales  tax,  if  necessary.” 

Our  civilian  space  programs  are 
going  to  cost  more.  In  fiscal  1961, 
which  began,  July  1,  we  have  $915 
million.  Next  year,  if  we  are  to  con¬ 
tinue  pressing  forward,  larger  sums 
will  need  to  be  appropriated,  and  be¬ 
fore  the  middle  of  the  1960’s,  it  is 
more  than  likely  that  the  annual  cost 
of  our  civilian  space  programs  will 
have  passed  the  $1.5  billion  mark 
and  be  approaching  an  even  higher 
figure  approximating  $2  billion. 

Caution  for  Future 

Heartened  as  I  am  about  the  re¬ 
sults  of  that  space  survey,  it  seems 
important  to  me  that  we  in  the  United 
States,  especially  those  of  the  busi¬ 
ness  community,  need  to  be  hard- 
headed  about  letting  our  enthusiasm 
for  the  future  become  too  blindly  be¬ 
lieving  when  we  say  “anything  is 
possible.” 

In  this  connection,  I  am  reminded 
of  the  “saying”  that  George  H.  Stoner 
of  the  Boeing  Airplane  Company  has 
hanging  on  his  office  wall.  It  reads, 
“The  technical  axiom  that  nothing  is 
impossible,  sinisterly  conditions  one 
to  the  pitfall  corollary  that  nothing 
is  ridiculous.” 

Make  no  mistake,  we  shall  see  mir¬ 
acles  come  to  pass  in  the  space  busi¬ 
ness  in  the  days  ahead.  But  these 
will  be  the  kind  of  “possible  mira¬ 
cles”  that  don’t  “just  happen”  but 
rather  are  brought  about  by  the  hard¬ 
est,  most  sustained  kind  of  talented 
and  determined  effort. 

Project  Mercury 

And  now  I  want  to  apply  some  of 
the  comments  I  have  already  made  to 
Project  Mercury,  the  $350  million- 
plus  American  effort  to  send  man  into 
orbiting  flight  around  the  world. 
Project  Mercury  is  only  a  beginning. 
By  itself,  it  will  have  no  utility  ex¬ 
cept  to  serve  as  a  laboratory  high  in 
the  skies  to  prove  beyond  doubt  that 
man  can  survive  in  space,  that  he  can 
perform  useful  functions  in  that  en¬ 
vironment,  and  that  he  can  be  re¬ 
turned  unharmed  to  earth.  Project 
Mercury  is  America’s  first  step  to¬ 
ward  manned  exploration  into  space. 

The  genesis  of  the  idea  that  a 
blunt-nose  capsule — looking  like  an 
up-ended  funnel — would  be  the  best 
and  the  simplest  shape  for  the  first 
of  our  man-carrying  space  vehicles 
actually  was  the  result  of  part-time 
effort,  carried  along  with  the  regu¬ 
larly  scheduled  workload  of  a  group 
of  scientists  and  engineers  at  our 
Langley  Research  Center  in  Virginia. 

I  say,  our  Langley  Research  Center, 
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although  this  initial  research  was 
done  some  three  years  ago,  even  be¬ 
fore  Sputnik  I,  when  Langley  was  one 
of  the  three  principal  facilities  of  the 
National  Advisory  Committee  for 
Aeronautics.  It  may  be  difficult  to 
realize  today,  but  at  that  time,  three 
years  ago,  manned  space  flight  was  a 
subject  reserved  mainly  for  the  more 
lurid  speculations  of  the  space  fiction 
enthusiasts — and,  certainly,  the  Na¬ 
tional  Aeronautics 'and  Space  Admin¬ 
istration  wasn’t  even  a  gleam  in  the 
collective  eye  of  the  legislators.  No 
wonder  that  the  beginnings  of  Mer¬ 
cury  were  a  part-time  effort,  carried 
on  quite  unofficially  and  out  of  sight 
in  both  civilian  and  defense-sponsored 
laboratories. 

It  is  an  unfortunate  fact  of  life  that 
the  research  and  development  busi¬ 
ness  does  not  lend  itself  to  definitive 
scheduling  in  the  same  manner  as 
does  a  production  process.  Yet,  by 
the  very  nature  of  the  arena  in  which 
we  work,  we  find  ourselves  giving 
dates  and  estimates  of  cost  which, 
utilizing  the  best  judgments  available, 
often  contain  a  substantial  amount  of 
that  optimism  without  which  most  of 
these  programs  would  never  get  off 
the  ground.  And  usually  these  dates 
rise  up  to  haunt  us  when  the  all-too- 
normal  disappointments  attendant  to 
the  carrying  out  of  complex  research 
and  development  programs  impact 
upon  us. 

With  respect  to  Project  Mercury,  let 
me  quote  what  my  valued  colleague. 
Dr.  Dryden,  Deputy  Administrator 
of  NASA,  said  on  August  1,  1958 — 
to  a  House  Committee.  “This  program 
that  we  are  talking  about  will  lead 
to  a  man  in  space  in  something  of  the 
order  of  2  to  3  years,  depending  on 
how  much  luck  you  have  with  it.” 
Strangely  enough,  we  are  still  within 
reasonable  shooting  distance  of  that 
guesstimate  even  though  we  have  ex¬ 
perienced  difficulties  and  setbacks  that 
would  have  discouraged  a  less  deter¬ 
mined  group  than  our  Project  Mer¬ 
cury  Space  Task  Group  happens  to  be. 

The  closer  one  approaches  an  ac¬ 
tual  test  date,  the  more  serious  each 
delay  becomes.  And  yet  we  have  a 
high  degree  of  confidence  that  before 
many  months  have  passed,  we  will  be 
able  to  send  the  first  of  the  Mercury 
Astronauts  arching  high  into  the  skies 
on  a  ballistic  trajectory  flight  that  will 
carry  him  125  miles  above  the  surface 
of  the  earth  and  200  miles  down 
range.  And  before  the  end  of  1961, 
again  with  only  reasonably  good  luck, 
we  expect  that  one  of  the  Astronauts 
will  have  experienced  orbital  flight, 
circling  the  earth  three  times  and  then 
landing  safely  in  a  designated  area  in 
the  Atlantic.  But  I  repeat  what  I  have 


said  so  many  times  before — acknowl¬ 
edging  that  there  will  always  be  risks 
when  one  attempts  a  hazardous  mis¬ 
sion,  we  will  be  as  certain  as  anyone 
can  be  that  these  risks  have  been  re¬ 
duced  to  the  absolute  minimum  before 
the  flight  is  undertaken. 

We  have  freely  told  the  world  what 
we  intend  to  do,  how  we  will  seek  to 
do  it,  and  in  the  general  time  scale  I 
have  just  mentioned.  In  this  respect, 
of  course,  we  differ  greatly  from  the 
Soviet  Union.  The  orbiting  of  the 
dog,  Laika,  in  Sputnik  II  in  Novem¬ 
ber,  1957,  clearly  showed  that  the 
Russians  had  been  working  for  some 
substantial  period  of  time  prior  to 
that  date  on  the  problems  of  manned 
space  flight.  Yet  highly  placed  Soviet 
scientists,  active  in  their  space  pro¬ 
gram,  continued  to  deny,  as  late  as 
November  of  last  year,  that  manned 
flight  h^d  any  substantial  place  in 
their  program. 

Recently,  one  of  the  respected 
Washington  correspondents  wrote  that 
“there’s  a  Greek  tragedy  aspect  about 
the  current  phase  of  the  race  to  con¬ 
quer  space.  Nearly  every  knowledge¬ 
able  official  thinks  he  knows  what  is 
going  to  happen:  the  Russians  are 
going  to  put  a  man  into  space  before 
we  do.” 

So  far  as  I  am  concerned,  there  is 
not  the  slightest  resemblance  between 
what  we  in  the  United  States  are 
doing  and  Greek  tragedy.  We  have 
laid  down  our  plans  for  Project  Mer¬ 
cury,  and  we  have  been  moving  for¬ 
ward  with  very  great  speed.  For  the 
long  pull,  we  most  certainly  are  in 
competition  with  the  Soviet  Govern¬ 
ment  to  excel  in  space.  But  we  have 
not  been  and  do  not  intend  to  be 
panicked  into  short-cut  actions  that 
will  needlessly  risk  the  lives  of  young 
men  and  serve  only  to  divert  us  from 
the  ultimate  attainment  of  the  goals 
we  have  set  for  ourselves — the  explor¬ 
ation  and  exploitation  of  space  for 
the  benefit  of  all  mankind. 

Early  this  year,  George  V.  Allen, 
Director  of  the  U.  S.  Information 
Agency,  whose  task  it  is  to  tell  the 
world  what  we  in  America  stand  for 
and  what  we  are  doing  about  it,  had 
this  to  say: 

“Our  space  program  may  be  con¬ 
sidered  as  a  measure  of  our  vitality 
and  our  ability  to  compete  with  a  for¬ 
midable  rival  and  as  a  criterion  of 
our  ability  to  maintain  technological 
eminence  worthy  of  emulation  by 
other  peoples.” 

We  have  accepted  that  kind  of  chal¬ 
lenge.  We  have  come  a  long,  long 
way  in  the  past  two  years.  We  have 
a  long  way  yet  to  go.  But  we  can 
and  we  must  succeed  in  this  great 
undertaking.  •  •  .  ^  •  _ 
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IN  MID- 1958,  a  special  AF  planning 
group  composed  of  representatives 
from  Hq.  USAF  and  major  AF  Com¬ 
mands  developed  a  set  of  concepts  for 
a  global  automatic  data  switching 
system  called  USAF  COMbat  LOG- 
istics  NETwork  (COMLOGNET) . 
Western  Union  participated  in  the  for¬ 
mulation  of  these  concepts  and  was 
soon  thereafter  requested  to  assume  the 
responsibility  for  implementing  the 
plan,  in  the  role  of  Systems  Manager, 
and  to  supply  the  entire  system  to 
the  Air  Force  as  a  leased  service.  In 
December  1958,  the  Radio  Corpora¬ 
tion  of  America  was  selected  as  the 
major  sub-contractor  to  supply  hard¬ 
ware  for  the  switching  centers. 

In  the  planning  and  development  of 
a  comprehensive,  integrated  data 
communications  system  of  the  magni¬ 
tude  of  COMLOGNET,  we  have  vis¬ 
ualized  it  as  a  complex  of  integrated 
and  coordinated  sub-systems.  It  has 


been  necessary  for  us  to  consider  the 
nature  of  each  of  these  sub-systems  in 
detail,  separately,  and  then  collective¬ 
ly,  in  order  to  develop  a  well-formed 
set  of  design  criteria. 

Briefly  enumerated,  these  COM¬ 
LOGNET  sub-systems  or  working  ele¬ 
ments  are  concerned  with: 

1.  Message  content  and  formats 

2.  Subscriber  terminal  devices 

3.  Operating  procedures 

4.  Transmission  techniques  and 
facilities 

5.  Message  flow 

6.  Switching  doctrine  and  switch¬ 
ing  center  design 

Rather  than  discuss  each  of  these 
elements  separately,  I  shall  take  ad¬ 
vantage  of  the  many  months  of  ex¬ 
perience  behind  us  to  present  a 
“broad-brush”  treatment  of  the  sys¬ 
tem. 

WorliPs  Largest  System 
COMLOGNET  will  be  the  world’s 


largest  and  most  advanced  data  com¬ 
munications  system,  providing  an  in¬ 
itial  capacity  sufficient  to  handle  about 
seven  million  punched  cards,  or  the 
equivalent,  daily.  Five  large,  auto¬ 
matic  switching  centers  will  be  in¬ 
stalled  in  the  first  phase  of  the  ZI 
program,  providing  terminations  for 
up  to  about  500  air  bases,  air  sta¬ 
tions,  depots,  civilian  contractors, 
and  other  authorized  users. 

Data  originating  at  overseas  loca¬ 
tions  will  be  brought  into  the  do¬ 
mestic  network  via  facilities  provided 
by  the  Air  Force,  and  we  will  provide 
switching  facilities  for  this  purpose 
at  the  gateway  installations. 

Both  store-and-forward  (message 
switching)  and  direct  user-to-user 
(circuit  switching)  services  are  pro¬ 
vided  at  all  five  centers.  Any  type  of 
digital  information,  including  digit¬ 
ized  voice  and  graphics,  such  as  fac¬ 
simile  messages  or  weather  maps,  can 
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be  handled  by  the  switching  centers 
in  conjunction  with  appropriately 
equipped  station  terminals.  The  sys¬ 
tem  will  also  provide  service  for  or¬ 
dinary  record  message  traffic  which 
originates  from  conventional  teletype 
apparatus.  Since  COMLOGNET  is  an 
integral  part  of  the  USAF  global  com¬ 
munications  complex,  known  as  AIR- 
COM,  it  will  be  capable  of  inter¬ 
changing  record  traffic  on  an  auto¬ 
matic,  compatible  basis  with  other 
Air  Force  and  Department  of  Defense 
teletype  networks. 

Four  of  the  five  centers  will  be  in¬ 
stalled  with  terminations  for  50  mes¬ 
sage  switching  channels  and  50  cir¬ 
cuit  switching  channels.  The  fifth 
center  provides  100  message  switch¬ 
ing  channels  and  50  circuit  switching 
channels.  By  modular  expansion  in 
economic  increments,  every  center 
can  be  expanded  to  accommodate  at 
least  100  message  switching  and  200 
circuit  switching  channels. 

In  accordance  with  AF  standards, 
COMLOGNET  channels  will  be  oper¬ 
ated  at  rates  of  75,  150,  300,  600, 
1200,  2400,  or  4800  bauds  initially. 
Rates  up  to  50,000  bauds  and  beyond 
can  be  handled  in  the  future  by  the 
addition  of  suitable  channel  termina¬ 
tion  modules.  The  centers  also  will 
provide  interconnection  with  desig¬ 
nated  indigenous  transmission  facili¬ 
ties,  such  as  overseas  channels,  at 
rates  for  which  these  channels  al¬ 
ready  are  equipped. 


I  Handles  Analog  Signals 

Although  the  emphasis  in  this 
article  is  upon  digital  data  trans- 
mission,  1  should  point  out  that  the 
)|  circuit  switching  equipment  can  also 
handle  analog  signals  such  as  voice 
or  facsimile.  The  bandpass  of  the 
£  switched  connection  extends  to  at 
least  50  kilocycles.  The  modular  de- 
sign  and  packaging  of  this  equipment 
is  such  that  multi-frequency  tone  or 
other  suitable  analog  signalling  tech- 
H  niques  can  be  easily  added  for  analog 
subscriber  channels  and  trunks.  Since 
t  all  data  trunks  are  to  be  link-en- 

^  crypted,  a  separate  set  of  analog 

%  trunks  must  be  provided  for  this 

C  service. 

With  the  few  exceptions  mentioned 
f  above,  all  COMLOGNET  channels 

will  be  operated  in  a  bit-synchronous 
;  :  mode.  All  c^nnels,  including  trunks, 

whether  associated  with  message 
switching  or  circuit  switching,  will 
be  cryptographically  secured,  link-by- 
link.  No  loss  of  cryptographic  syn- 
p  chronism  will  result  from  tandem  in- 

terconnection  of  circuit-switched 
||  channels. 

K  Perhaps  the  best  way  to  illustrate 
p  just  how  COMLOGNET  will  operate 

Si 


is  to  enumerate  the  devices  compris¬ 
ing  the  input  and  output  of  the  sys¬ 
tem.  These  are:  punch  card  readers 
and  punches,  magnetic  tape  trans¬ 
ports,  digital  computers,  teletype¬ 
writers,  paper  tape  transmitters  and 
perforators  of  various  kinds,  and 
digitalized  graphic  receivers  and 
transmitters.  The  switching  centers 
must  obviously  accommodate  ex¬ 
change  of  traffic  of  similar  form  be¬ 
tween  like  terminal  devices  in  the 
alpha-numeric  codes  native  to  each; 
they  must  also  permit  transmitting 
from  a  card  reader  at  one  end  to  a 
teletype  printer  at  the  other,  or  from 
a  magnetic  tape  output  of  a  computer 
at  one  end  to  a  card  punch  at  the 
other. 

The  standard  mode  of  operating 
communication  channels  will  be  full 
duplex,  thereby  providing  simultan¬ 
eous  two-way  operation  in  conjunc¬ 
tion  with  a  highly  advanced  closed 
loop  automatic  accuracy  control  sys¬ 
tem.  The  switching  centers  will  also 
be  capable  of  operating  with  half¬ 
duplex  channels  for  alternate  two-way 
transmission,  and  under  special  con¬ 
ditions,  open-loop  channels  for  one¬ 
way  transmission  only. 

V ser-todJ ser  Service 

While  one  basic  function  of  the 
switching  center  equipment  will  be  to 
accept,  store  and  retransmit  data 
messages  from  one  location  to  an¬ 
other,  accomplishing  code  and  rate 
conversion  when  necessary,  the  cen¬ 
ters  will  also  permit  interconnection 
of  station  to  station,  station  to  trunk, 
and  trunk  to  trunk,  sometimes  on  a 
tandem  basis,  thus  providing  user-to- 
user  service  by  circuit  switching.  Al¬ 
though  this  form  of  service  is  obvi¬ 
ously  limited  to  single  address  mes¬ 
sages  interchanged  between  identical 
stations  (using  the  same  message  me¬ 
dium,  code,  transmission  rate  and  ac¬ 
curacy  control  system),  it  neverthe¬ 
less  offers  a  high  grade,  direct  con¬ 
nection  for  those  users  who  have  a 
need  for  such  service.  It  also  pro¬ 
vides  a  low-cost  entry  and  exit  for 
message  switching  subscribers  who  do 
not  have  sufficient  traffic  to  justify 
sole  use  of  a  message  switching  ter¬ 
mination.  In  this  concentrator  mode, 
many  stations  may  economically 
share  a  few  message  switching  ter¬ 
minations.  Since  an  interchange  is 
provided  between  the  circuit-switch¬ 
ing  and  the  store-and-forward  por¬ 
tions  of  each  center,  it  is  possible  for 
a  circuit-switching  subscriber  to  use 
the  store-and-forward  facilities  for 
performing  such  services  as  condi¬ 
tioning  traffic  for  delivery  to  non¬ 
identical  addressees,  or  to  distribute 
copies  of  multi-address  traffic. 


Wherever  practical,  other  circuit 
switching  units  may  be  installed  at 
suitable  remote  locations  to  reduce 
wireline  mileage. 

In  both  store-and-forward  and  cir¬ 
cuit  switching  service,  the  centers  will 
not  deliver  any  traffic  classified  higher 
than  the  security  clearance  of  its  in¬ 
tended  destination  (s).  In  the  store- 
and-forward  portion,  any  such  mes¬ 
sage  will  be  automatically  intercepted 
at  the  last  relay  center,  and  the  orig¬ 
inating  agency  informed,  via  a  serv¬ 
ice  message,  of  non-delivery  resulting 
from  a  security  mis-match.  The  cir¬ 
cuit-switching  equipment  will  refuse 
to  complete  the  connection  whenever 
the  calling  party  designates  a  traffic 
security  classification  higher  than  the 
clearance  of  the  called  party.  Thus, 
at  no  time  will  the  system  permit  an 
unintentional  breach  of  security  to 
occur. 

Common  Language  Code 

Most  telegraph  and  business  ma¬ 
chine  equipments  in  present  use  op¬ 
erate  with  5,  6,  7  or  8  level  digital 
codes  that  represent  letters  of  the  al¬ 
phabet,  numerals,  punctuation  marks 
and  machine  functions.  For  exam¬ 
ple,  IBM  transceivers  operate  on  a 
4  of  8  code,  teletype  machines  operate 
on  a  5  or  6  level  code,  Flexowriter 
equipment  on  a  5,  6  or  7  level  code, 
while  computers  generally  operate  on 
different  types  of  7  level  codes.  To 
permit  these  various  equipments  to  I 
transmit  to  and  from  one  another  it 
is  necessary  to  accomplish  code  con¬ 
version  or  translation  and  sometimes 
format  conversion.  Since  it  is  a  fun¬ 
damental  concept  of  COMLOGNET 
that  these  machines  will  be  permitted 
to  communicate  with  one  another,  it 
is  useful  to  provide  a  common  lan¬ 
guage  code  for  the  system.  Perhaps 
the  most  obvious  reason  for  a  com¬ 
mon  language  is  that  the  switching 
center  must  be  able  to  read  instruc¬ 
tions  given  to  it  as  to  how  a  follow- 
lowing  transmission  is  to  be  handled. 
However,  this  does  not  mean  that 
language  translation  must  always  be 
accomplished  at  the  switching  center. 

It  will  be  desirable  to  accomplish  a 
part  of  translation  at  tributary  sta¬ 
tions.  The  Air  Force  has  decided 
that  the  common  language  for  COM¬ 
LOGNET  shall  be  a  code  consisting 
of  8  equal  elements,  of  which  7  ele¬ 
ments  shall  be  used  to  designate  up 
to  128  character  combinations  and 
the  eighth  element  shall  be  used  for 
parity  check.  The  alpha-numeric 
characters  will  be  in  accordance  with 
the  Fieldata  code  recently  adopted  by 
the  Air  Force. 

The  terminal  which  will  be  used 
at  many  COMLOGNET  stations  is  a 
{Continued  on  page  37) 
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Today  is  obsolete... 


The  “breakthrough”  of  every  sunrise  symbolizes  the  day-to- 
day  race  with  obsolescence  which  challenges  our  nation  and 
its  scientific  teams.  While  many  achievements  today  are  awe 
inspiring,  no  technological  group  or  organization  can  rest  on 
its  laurels  in  this  highly-competitive  cold  war  era. 

To  reach  beyond  today’s  horizon,  with  discoveries  that  are 
meaningful  for  tomorrow,  is  the  goal  of  Sperry  research. 
Toward  continued  progress  in  air  and  sea  transportation  and 
in  critical  aspects  of  national  defense,  our  program  encom¬ 
passes  research-in-depth  under  such  headings  as  electromag¬ 
netic  radiation,  gyroscopic  phenomena,  electron  beam  inter¬ 
actions,  materials  sciences,  mathematic  analysis. 


To  some,  the  promise  inherent  in  much  we  explore  today 
may  sometimes  be  hidden  in  such  exotic  terminology  as 
magnetohydrodynamics,  cryogenics,  spin  resonance,  ion  pro¬ 
pulsion,  plasma  physics.  In  these  and  other  fields,  our  resolve 
to  bridge  the  gap  between  initial  inquiry  and  reduction  to 
practice  will  expedite  the  widespread  application  of  these 
new  technologies. 

Research  at  Sperry  will  make  continuing,  significant  con¬ 
tributions  to  our  rapidly  expanding  environment  as  the  nation 
and  the  free  world  seek  a  more  peaceful  and  meaningful  way 
of  life.  General  Offices:  Great  Neck,  N.  Y. 
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specially  designed  “Compound  Ter¬ 
minal,”  which  can  receive  and  send 
in  both  the  punched  card  and  the 
teleprinter  medium.  Transmission 
will  be  at  150  bauds  in  the  8-level 
common  language  code  for  both  me¬ 
dia.  Error  detection  will  be  used, 
and  the  correction  of  errors  will  be 
automatic;  in  receiving,  only  verified 
data  will  be  reproduced,  and  the  op¬ 
erator  need  not  intervene  to  correct 
line  errors.  Transmission  and  recep¬ 
tion  in  either  medium  can  proceed 
simultaneously.  The  switching  center 
will  select  the  device  which  is  to  re¬ 
ceive  each  message.  The  Compound 
Terminal  will  be  manufactured  to  our 
specifications  by  the  International 
Business  Machines  Corporation. 

Message  Format 

The  message  format  to  be  employed 
with  COMLOGNET  requires  that 
each  message  shall  contain  a  message 
heading,  followed  by  the  text  material 
and  terminated  by  a  message  ending. 
I  The  standard  COMLOGNET  mes- 
I  sage  heading  will  contain  the  re- 
^  quired  control  information  to  cause 
I  the  switching  center  to  perform 
P  switching,  routing  and  other  process- 
p  ing  functions.  It  will  consist  of  in- 
I  formation  specifying  precedence,  mes- 
I  sage  type,  security  classification,  con- 
I  tent,  the  originating  station  and  sta- 
I  tion  serial  number,  date-time  group 
I  (optional),  group  or  card  count  (op¬ 
tional),  and  the  addressee  station  (s). 
The  routing  indicators  which  specify 
the  destination (s)  will  be  in  accord¬ 
ance  with  JANAP  117-C. 

Messages  prepared  with  the  stand¬ 
ard  ACP-127(B)  heading  as  current¬ 
ly  used  in  military  teletype  networks 
will  also  be  acceptable  to  the  switch- 
^  ing  centers. 

The  heading  of  any  message  may 
contain  any  combination  of  single 
and  collective  routing  indicators, 
from  one  to  200  in  number.  A  collec¬ 
tive  (or  “group”)  routing  indicator 
specifies  a  distribution  list,  of  any 
^  reasonable  length.  Routing  indicators 
may  be  from  four  to  seven  characters 
in  length.  Routing  indicators  other 
I  than  those  of  the  addressee  will  be 
deleted  from  each  copy  of  a  multiple- 
address  message  as  it  is  delivered. 

Certain  changes  in  the  format  or 
meaning  of  elements  in  either  of  the 
standard  message  headings  can  be 
made  readily  at  any  time. 

The  text  material  will  consist  of  a 
wide  variety  of  information  in  vari¬ 
ous  forms  depending  upon  the  type 
of  input  equipment.  In  certain  in¬ 
stances,  the  text  material  will  consist 
of  a  stream  of  binary  signals  of  no 
particular  code  or  language.  In  other 
instances,  the  text  will  consist  of  ma¬ 


terial  encrypted  prior  to  its  entry 
into  the  system,  and  in  this  case  while 
the  heading  and  end-of-message  por¬ 
tions  of  the  format  are  readable  by 
the  equipment,  the  text  is  not  read¬ 
able  by  either  the  equipment  or  a 
person.  The  maximum  length  for 
store-and-forward  messages  will  be 
40,000  characters.  Regardless  of  the 
type  of  text  material  to  be  accepted, 
stored,  and  relayed  to  a  delivery 
point,  the  switching  center  must  per¬ 
form  its  function  in  such  a  way  that 
the  arrangement  of  the  text  bits  or 
characters  is  preserved  accurately. 
In  other  words,  there  can  be  no  ad¬ 
ditions  or  deletions  in  text  material. 

The  end-of-message  indicators  will 
consist  of:  a  single  character  in  the 
case  of  a  one-card  message;  in  the 
case  of  a  multiple-card  message,  two 
characters;  and  in  the  case  of  tele¬ 
type  and  magnetic  tape  messages, 
four  characters.  For  teletype  mes¬ 
sages,  the  end-of-message  indicators 
will  be  preceded  by  two  carriage  re¬ 
turns  and  eight  line  feeds,  which 
taken  with  heading  indicators,  insure 
compatibility  with  the  format  em¬ 
ployed  in  the  Plan  55  automatic  sys¬ 
tem  now  being  used  by  the  Air  Force 
in  its  world-wide  teletype  network, 
and  other  networks  in  which  AGP 
127-B  procedures  are  used. 

A  data  message  may  consist  of  a 
single  card,  in  which  the  first  few  col¬ 
umns  will  contain  the  heading  and 
the  last  column  the  end-of-message 
indicator.  In  the  case  of  a  deck  of 
cards,  the  first  card  or  cards  will  con¬ 
stitute  the  heading,  and  the  last  card 
will  be  the  end-of-message  card.  A 
similar  technique  will  be  used  for 
magnetic  tape. 

Any  of  six  levels  of  priority  may  be 
specified  in  the  message  heading.  The 
priority  of  a  message  specifies  its  rel¬ 
ative  urgency,  and  authorization  of 
use  for  the  various  levels  will  be  con¬ 
trolled  by  the  system  operator.  TTie 
two  highest  priority  levels — emer¬ 
gency  and  flash — are  of  such  urgency 
that  the  switching  centers  will  pre¬ 
empt  any  needed  facilities  to  expe¬ 
dite  transmission  of  messages  so  des¬ 
ignated,  even  to  the  extent  of  inter¬ 
rupting  any  messages  of  lower  prior¬ 
ity  which  may  be  in  progress.  Any 
interrupted  message  will  be  subse¬ 
quently  re-transmitted.  Messages  of 
the  other  four  levels  of  priority  will 
be  automatically  sequenced  by  the 
switching  center  according  to  the 
general  rule  of  first-in  first-out,  in  or¬ 
der  of  priority.  In  other  words,  all 
messages  of  the  highest  priority  will 
be  transmitted  over  a  given  channel 
in  their  time  order  of  arrival  before 
any  message  of  the  next  lower  prior¬ 
ity  is  transmitted. 


The  attendant  will  be  able  to  ef¬ 
fect  automatic  storage  of  traffic  for 
one  or  more  tributary  stations  or 
trunk  circuits  when  any  of  them  are 
known  to  be  out  of  service,  such  as 
when  closed  for  the  night,  and  to 
subsequently  transmit  such  traffic 
when  the  circuit  is  again  open  for 
service.  Suitable  visual  audible  alarms 
will  indicate  the  transfer  of  prece¬ 
dence  1  and  II  messages  to  such 
storage. 

Speedy  Accuracy  and  Reliability 

Perhaps  in  the  beginning  it  should 
have  been  emphasized  that  in  COM¬ 
LOGNET,  speed,  accuracy  and  reli¬ 
ability  will  be  attained  to  a  degree 
never  before  achieved.  From  the 
foregoing  it  can  be  seen  that  the  speed 
requirements  of  the  system  will  be 
accomplished  by  the  use  of  high 
speed  line  channels  and  transistor- 
magnetic  core  electronic  circuitry  at 
the  switching  centers. 

Accuracy  is  required  because  the 
primary  function  of  COMLOGNET  is 
the  transmission  of  data  text  in  which 
the  mutilation  of  one  character  can 
change  the  whole  meaning  of  a  mes¬ 
sage.  High  accuracy  will  be  obtained 
by  the  use  of  error  detecting  codes 
and  automatic  error  correction  tech¬ 
niques  which  will  insure  that  trans¬ 
mitted  unit  of  data  is  received  cor¬ 
rectly  at  the  receiving  point.  The  in¬ 
coming  and  outgoing  line  facilities, 
tributary  stations  and  the  switching 
centers  will  incorporate  automatic  ac¬ 
curacy  control  facilities  sufficient  to 
assure  that  not  more  than  one  error 
in  10^  characters  goes  undetected.  If 
it  can,  the  switching  center  will  auto¬ 
matically  correct  internally  detected 
errors;  if  it  cannot,  it  will  set  up 
alarms  which  must  be  manually  re¬ 
leased  by  the  operator  after  the  trou¬ 
ble  has  been  cleared.  Processing  of 
all  other  messages  will  continue  dur¬ 
ing  alarm  conditions,  and  the  mes¬ 
sage  in  trouble  will  automatically  be 
presented  in  appropriate  manner  for 
action  by  an  attendant. 

Every  block  of  data  transmitted  by 
a  data  terminal  or  switching  center 
must  be  positively  acknowledged  by 
the  receiver  before  it  is  considered  to 
be  released.  On  low  speed  channels, 
the  sender  stops  and  awaits  acknowl¬ 
edgement  before  transmitting  the  next 
block.  The  answer-back  time  is  a 
relatively  small  part  of  the  block 
transmission  time  for  these  channels, 
and,  therefore,  allows  the  data  flow 
to  be  virtually  continuous.  On  high 
speed  channels,  however,  the  answer¬ 
back  time  may  be  an  appreciable  part 
of  the  block  transmission  time.  To 
maintain  at  least  an  equally  high  de- 
(Continued  on  page  52) 
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As  a  result  of  development  by  the 
Magna  vox  Company  in  conjunction  with 
the  Navy  Department,  every  Chance 
Vought  F8U-2N  Crusader  Fighter  Pilot 
sees  the  target  at  a  glance— day  or  night, 
in  any  kind  of  weather. 

Here  are  the  eyes  of  a  modern  weapons 
system  ...  a  component  that  delivers 
the  range,  weight  and  reliability  so  abso¬ 
lutely  necessary  to  successful  tactical 
operations. 

This  airborne  radar  system  is  just  one 
of  many  systems  which  have  been  and  are 
being  designed  and  produced  to  satisfy 
the  tactical  requirements  of  the  military 
services  in  the  fields  of  Communications, 
Airborne  Radar,  ASW,  Navigation,  Fus¬ 
ing  and  Data  Handling. 


AIRBORNE  FIRE  CONTROL  RADAR 


COMMUNICATIONS 


RADAR 
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Govern  me  tit  and  Industrial  Division  • 


FORT  WAYNE, 


a  balance  wheel  as  its  basis  of  time 
measurement,  the  watch  is  virtually 
unaffected  by  such  factors  as  wearer 
habits  and  position  error. 

The  tuning  fork  is  approximately 
one  inch  in  length.  Electrical  energy 
drives  the  fork  causing  it  to  vibrate 
continuously  at  its  natural  frequency 
of  360  cycles  per  second.  Attached 
to  one  tine  of  the  fork  is  a  tiny  finger¬ 
like  index  spring.  On  the  tip  of  the 
index  spring  is  a  jewel  that  engages 
ratchet  teeth  on  an  index  wheeL  As 
the  fork  vibrates,  the  jewel-tipped 
spring  moves  back  and  forth  with  it 
advancing  the  index  wheel  one  tooth 
for  each  cycle  of  the  tuning  fork. 

Micro-miniaturization  in  the  Accu- 
tron  is  perhaps  best  represented  by 
the  index  wheel,  which  is  made  from 
a  copper-beryllium  alloy.  It  is  the 
index  wheel,  rotated  by  the  vibratory 
motions  of  the  tuning  fork,  that  turns 
the  gear  train  connected  to  the  Ac- 
cutron  hands. 

Although  the  tuning  fork  is  main¬ 
tained  at  a  specific  frequency  of  vi¬ 
bration,  it  would  be  impractical  to 
maintain  the  amplitude  of  each  vibra¬ 
tion  to  a  specific  value  because  of  vi¬ 
bration,  shock  and  other  external  fac¬ 
tors.  The  design  of  the  indexing 
(Continued  on  page  60) 


Appearances  can  be  deceiving.  At 
L  least  this  would  seem  to  be  the 
case  with  a  new  timepiece  introduced 
last  month.  Although  the  hands  of 
this  wrist  watch  display  time  as  in 
any  conventional  watch,  the  time¬ 
piece  contains  mechanism  unlike  that 
of  any  other  timepiece. 

Called  the  “Accutron,”  the  wrist 
watch  represents  a  melding  of  watch¬ 
maker  skills,  modern  electronics  and 
micro-miniaturization.  Briefly  de¬ 
scribed,  Accutron  is  a  wrist  time¬ 
piece  controlled  by  a  component 
called  a  vibrating  tuning  fork.  Energy 
from  the  power  cell,  controlled  by  a 
transistorized  circuit,  causes  the  tun¬ 
ing  fork  to  vibrate  continuously  at 
360  cycles  per  second.  Vibrations 
are  convert^  mechanically  to  ro¬ 
tary  motions  that  are  transmitted 
through  a  gear  train  to  the  hands  of 
the  watch. 

A  conventional  watch  has  such 
principal  components  as  the  main¬ 
spring,  escapement,  balance  wheel 
and  hairspring  and  winding  mechan¬ 
ism.  The  Accutron  has  none  of  these. 
The  new  watch  has  12  moving  parts, 
compared  to  19  in  manually-wound 
watches  and  26  in  self-winding 
watches. 

There  are  four  significant  things 


that  distinguish  Accutron  from  other 
timepieces:  one,  the  employment  of 
a  precision  tuning  fork  as  the  time 
standard;  two,  the  application  of  a 
complete  electronic  circuit  to  the  spe¬ 
cific  task  of  portable  timekeeping; 
three,  the  miniaturization  of  the  en¬ 
tire  circuit  and  mechanical  assembly 
to  its  one-half  cubic-inch  size;  four, 
the  development  of  a  mechanism  and 
circuit  which  require  such  a  small 
amount  of  power  that  the  self-con¬ 
tained  power  cell  has  a  life  of  at 
least  12  months. 

Perhaps  the  greatest  difference  be¬ 
tween  Accutron  and  conventional 
watches  is  the  use  of  the  tuning  fork 
as  the  time  standard  instead  of  the 
traditional  balance  wheel  and  hair¬ 
spring.  Because  of  vibrations  from 
the  electromagnetically  driven  tuning 
fork,  Accutron  hums;  it  does  not  tick 
as  other  watches  do. 

It  is  believed  that  in  normal  use 
Accutron  will  not  gain  or  lose  more 
than  one  minute  per  month.  The 
watch  is  said  to  be  approximately  10 
times  as  accurate  as  other  watches. 
Part  of  the  reason  for  its  accuracy 
can  be  attributed  to  the  use  of  the 
tuning  fork.  Because  Accutron  uses 
the  vibrations  of  a  precision  tuning 
fork  rather  than  the  oscillations  of 


Power  cell  for  Accutron  electronic  time- 
piece  is  1.3-volt  mercury  cell  (shown  on 
finger) ,  which  can  be  replaced  by  unscrew¬ 
ing  cap  on  back  of  Accutron  case. 
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This  view  of  the  tower  of  WGAN-TV,  Portland,  Maine 
—  world’s  tallest  —  shows  the  vertical  run  of  614'’  75  ohm 
Universal  Coaxial  Transmission  Line,  which  carries 
transmitter  power  to  the  antenna  at  top.  Transmission 
line  for  this  service  must  be  of  highest  quality,  since  any 
reflections  of  the  wave  as  it  travels  up  the  line  toward  the 
antenna  will  result  in** ghosts”  in  the  transmitted  picture. 

Late  in  1959,  WGAN-TV,  Portland,  Maine  completed 
the  installation  of  its  new  television  antenna  tower, 
located  25  miles  from  Portland.  This  tower  is  almost 
twice  as  high  as  the  famed  Eiffel  Tower.  The  travelling 
Wave  Antenna  and  feed  system  was  supplied  by  Radio 
Corporation  of  America  for  whom  DIELECTRIC 
manufactured  the  new  Quick  Clamp  SYs'"  coaxial 
transmission  line,  the  notch  diplexer,  the  dry  air  system, 
and  other  equipment  specified  by  RCA. 

This  installation,  an  achievement  in  engineering,  is  typical 
of  one  of  the  many  **  firsts”  where  DIELECTRIC  has 
played  a  key  part. 

If  you  have  a  hard-to-crack  problem  in  design  and 
manufacture  of  transmission  lines,  related  components, 
or  other  communications  devices,  DIELECTRIC  can 
serve  you  . . .  from  design  to  delivery.  Capabilities, 
facilities  and  accomplishments  are  described  in  our 
brochure.  Write  for  it  today. 


Other  areas  of  DIELECTRIC  capability  in 
coaxial,  waveguide  and  open  wire  techniques  .  • , 

NETWORKS  •  SWITCHES  •  ANTENNAS  &  FEEDS 
TEST  EQUIPMENT  •  R&D  ENGINEERING 


dial  DIELECTRIC 
for  solutions  to 
communications 
problems. 


DIELECTRIC  PRODUCTS  ENGINEERING  CO.,  INC. 


RAYMOND,  MAINE 
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DIGITAL 

COMMUNICATIONS 

OVER 

VOICE 

CIRCUITS— 

today  and  tomorrow 

if  JAMES  L  HOLLIS 
President 

Rixon  Electronics,  Inc. 


Sebif  24  Data  Modem  incorporates  built-in  rariable  delay  and  am¬ 
plitude  equalizers  as  well  as  integral  test  and  monitor  facility.  Com¬ 
pletely  transistorized  modular  construction  with  all  test  points  in  the 
same  horizontal  plane  permits  simplified  maintenance  and  check  out. 


VARIOUS  PEOPLE  have  projected  an 
investment  of  $2  billion  for  digi¬ 
tal  communications  facilities  in  the 
next  decade.  One  might  ask  why  is 
such  an  investment  necessary  when 
we  already  have  a  world-wide  tele¬ 
phone  network.  Can’t  it  be  used? 
The  answer  is,  yes — but — its  short¬ 
comings  for  handling  the  special 
language  of  computers  and  other 
digital  data  devices  are  more  serious 
than  many  of  us  realize. 

The  market  for  equipment  to  com¬ 
pensate  for  these  shortcomings  is  in 
itself  predicted  to  be  a  sizeable  por¬ 
tion  of  the  $2  billion.  Such  devices 
as  “data  modems”  to  convert  the  digi¬ 
tal  information  into  a  form  most 
suited  to  transmission  over  voice 
facilities,  encripters  for  providing 
communications  security,  sophisti¬ 
cated  “smear  filters”  for  reducing 
the  damage  to  digital  communications 
caused  by  impulse  noise  and  delay 
equalizers  are  necessary  to  compen¬ 
sate  for  the  shortcomings.  They  are 
being  developed  in  a  variety  of  forms 
and  packages  by  several  of  today’s 
leading  laboratories  and  development 
organizations. 

Digital  Data  Problems 

For  some  time  it  has  been  apparent 
that  one  of  the  stumbling  blocks  to 
effective  design  and  application  of 
equipment  for  data  transmission  over 
regular  communications  systems  has 
been  a  lack  of  understanding  of  the 
fundamental  considerations  involved. 
This  has  been  aggravated  by  the  fact 
that  communicators  who  are  experi¬ 
enced  in  voice  problems  and  know 
the  language  well  are  suddenly  faced 
with  the  peculiarities  of  digital  sys¬ 
tems  while  digital  data  specialists, 
with  a  language  of  their  own,  have 


found  the  ways  and  language  of  the 
communicator  to  be  mysterious  and 
wonderful.  It  is  a  shock  to  both  to 
learn  that  a  system  that  “talks”  so 
well  is  so  poorly  suited  for  digital 
communications. 

Thus  it  is  that  the  serious  worker 
finds  himself  face  to  face  with  a  series 
of  questions  to  which  he  must  find 
answers  before  he  can  eflFectively  con¬ 
tribute  solutions  to  the  data  trans¬ 
mission  problem. 

What  are  the  dimensions  of  a  com¬ 
munications  channel? 

What  is  the  theoretical  digital  in¬ 
formation  capacity  of  a  communica¬ 
tions  channel? 

What  actually  limits  the  channel 
capacity — noise,  the  modulation  sys¬ 
tem,  amplitude  and  phase  distortion? 

What,  then,  is  the  channel  capa¬ 
city? 

What  can  be  done  about  noise? 

What  about  phase  linearity? 

How  can  phase  distortion  be  mea¬ 
sured  and  corrected? 

Is  there  anything  wrong  with  en¬ 
velope  delay  measurement  and  cor¬ 
rection  ? 

Is  there  a  better  way? 

How  are  measurements  made? 

What  is  the  Sebit  Data  Modem  and 
how  does  it  operate? 

What  is  the  Signal-to-Noise  Per¬ 
formance  of  a  two  level  Vestigial 
Sideband  System? 

The  answers  to  all  of  these  ques¬ 
tions  are  too  long  for  this  article. 
They  are  available  in  a  Rixon  paper 
which  I  delivered  to  the  1960  Wescon 
and  reproduced  as  Engineering  Bul¬ 
letin  No.  69.  (Rixon  Electronics, 
Inc.,  located  in  Silver  Spring,  Mary¬ 
land,  will  be  pleased  to  forward 
copies  on  request.) 

A  theoretical  consideration  of  a  3 


kc  wide  channel  with  30  db  signal  to 
noise  ratio  indicates  30,000  bit  per 
second  information  capacity.  Why 
is  it  that  the  telephone  system  with 
these  nominal  dimensions  is  hard 
pressed  to  provide  one  tenth  this: 
capacity?  Our  leading  scientists  and* 
development  engineers  are  working, 
on  this  right  now. 

Commercial  equipment  is  available' 
for  2,400  bit  per  second  operation- 
over  a  high  percentage  of  the  private* 
wire  facilities  of  the  country.  The- 
Kineplex  and  the  Sebit  24  are  today’s, 
best  known  commercial  equipments;. 
The  AT&T  dataphone  system  provides- 
a  lower  speed  answer  but  on  a  dial  or 
call-up  basis. 

Sebit  24 

The  Rixon  Sebit  24  includes  several 
of  the  techniques  employed  in  over¬ 
coming  the  inherent  problems  and  is 
used  here  as  an  example. 

Ideally  it  should  be  possible  to 
transmit  two  bits  per  cycle  of  band¬ 
width  using  a  simple  binary  or  two 
condition  modulation  system.  The 
Sebit  24  approaches  this  ideal  by 
transmitting  the  lower  side  band  and 
only  a  vestige  of  the  upper  side  band. 
Twenty-four  hundred  bits  per  second 
are  crowded  into  the  significant  fre¬ 
quency  spectrum  from  1,000  to  2,50Q 
cycles  per  second.  A  very  significant 
reduction  in  error  rate  is  provided 
by  synchronous  detection  wherein 
the  receiving  system  knows  the  data 
transmission  rate  (or  adjusts  itself  to 
same)  very  accurately,  then  samples 
the  received  signal  at  the  exact  in¬ 
stant  when  the  received  signal  is 
statistically  most  likely  to  give  the 
right  answer.  The  Sebit  24  contains 
a  highly  stable  time  base  (clock) 
which  is  automatically  adjusted  to 
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ultiple  cavffy  de¬ 
possible  a  maximum 
cycling  of  ±:  .05®C 
55°C  to  within  15®C 
temperature. 

control  temperature  Is 
.003 ®C  per  degree 
change  in  ambient 


e  Inner  cavity  can  be  utilized  to 
r^tiouse  packaged  circuitry  requlr- 
li^tng  precise  temperature  control. 
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slave  to  the  data  rate  established  by 
the  transmitter. 

An  ideal  system  presumes  constant 
transmission  time  over  the  full  band¬ 
width.  In  the  practical  situation,  the 
transmission  time  is  anything  but 
constant.  The  usual  telephone  facility 
exhibits  a  millisecond  or,  more  trans¬ 
mission  time  difference  (differential 
time  delay)  between  800  and  1,600 
cycles  and  again  between  1,600  and 
2,400  cycles.  Obviously,  digital  sig¬ 
naling  pulses  that  are  a  millisecond 
or  less  in  duration  would  be  seriously 
damaged  by  such  distortion.  The 
Sebit  24  provides  a  solution  to  this 
problem  by  an  internal  delay  compen¬ 
sator  and  a  simple  display  system  to 
indicate  when  appropriate  compensa¬ 
tion  has  been  inserted. 

FM  and  Phase  Modulation  systems 
have  excellent  noise  suppression  prop¬ 
erties  when  they  are  employed  in 
systems  where  bandwidth  can  be 
traded  for  signal  to  noise  ratio.  These 
advantages  vanish  however  in  band 
limited  systems  like  a  voice  communi¬ 
cations  network  and  FM  or  PM  tech¬ 
niques  become  no  better  than  the 
much  simpler,  less  sophisticated  AM 
techniques.  The  Sebit  24  is  an  ex¬ 
ample  of  very  good  use  of  AM  tech¬ 
niques  on  a  two-level  or  binary  basis. 
The  ultimate  mark-space  decision  is 
made  by  a  determination  of  which  of 
two  10-db  separated  carrier  levels 
was  transmitted.  Thus,  a  four-  or 
five-db  amplitude  error  does  not 
cause  a  decision  error. 

Data  Transmission 
Im  provements 

There  are  several  very  significant 
data  transmission  improvements  on 
the  horizon.  Many  of  these  are  com¬ 
ing  about  as  a  result  of  free  scientific 
thinking  in  some  of  our  leading  De¬ 
partment  of  Defense  and  DOD  sup¬ 
ported  laboratories.  An  example  of 
this  is  work  on  a  data  system  based 
on  sophisticated  filter  techniques  that 
has  been  carried  on  in  the  M.I.T. 
Lincoln  Laboratories.  This  system 
assumes  that  the  worst  enemy  of  digi¬ 
tal  data  is  impulse  noise.  Digital  in¬ 
formation  is  converted  to  a  very  spe¬ 
cific  wave  train  that  is  as  much  dif¬ 
ferent  than  noise  as  possible  so  that 
the  receiving  system  has  the  best  pos¬ 
sible  chance  of  distinguishing  one 
from  the  other.  An  entire  data  com¬ 
munications  system  has  been  devel¬ 
oped  around  this  principle. 

The  idea  of  conversion  of  the  sig¬ 
nal  information  into  a  form  which 
can  be  distinguished  from  noise  has 
taken  very  powerful  hold  on  the 
thinking  of  many  people.  Rixon, 
building  on  the  work  of  Lincoln 
Laboratories,  has  done  exploratory 
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work  leading  to  the  commercial  utili¬ 
zation  of  this  principle.  Rixon  en¬ 
gineer,  Richard  Wainwright  reported 
his  efforts  and  prognostications  in  a 
paper  entitled  On  The  Potential  Ad¬ 
vantage  of  Smear-DeSmear  Filter 
Techniques  in  Overcoming  Impulse 
Noise  Interference  at  the  Sixth  Na¬ 
tional  Communications  Symposium  in 
Utica,  New  York.  Copies  of  this 
paper  are  available  as  Rixon  Engi¬ 
neering  Bulletin  No.  70.  The  sum¬ 
mary  of  this  paper  is  as  follows: 

It  has  long  been  recognized  that 
impulse  noises  or  even  very  short 
duration  line  interruptions  are  the 


most  vicious  form  of  interference 
affecting  data  communications  over 
wire  lines.  These  noises,  while 
annoying,  are  not  catastrophic  in 
voice  communications  because  of 
the  inherent  redundancy  in  speech 
sounds.  If  a  degree  of  apparent 
redundancy  can  be  inserted  into  a 
data  stream,  the  serious  degrada¬ 
tion  caused  by  these  noises  can  be 
materially  reduced.  Data  signals 
which  require  a  sizeable  bandwidth 
can  be  transmitted  by  modifying 
the  real  time  placement  of  their 
frequency  components  (smearing) 
before  transmission  through  a 


channel  corrupted  by  impulse 
noises.  A  reversal  of  the  time-vs.- 
energy  frequency  modification  be¬ 
fore  detection  (de-smear)  recon¬ 
structs  the  data  signal  but  “smears” 
the  impulse  or  line  interruption 
into  a  time-energy  distribution 
form  considerably  different  from 
that  of  the  signal. 

Now,  what’s  left  for  the  future? 
We  must  find  some  way  of  using  the 
other  nine-tenths  of  the  theoretical 
channel  capacity  that  we  don’t  know 
how  to  use  today.  Work  is  going  on 
in  one  or  two  more  tenths  but  there’s 
a  lot  more  there.  .  •  .  «  . 


Communications  Research 

{Continued  from  page  16) 

the  state-of-the-art  in  mechanical  translation: 

(1)  Word-for-word  translations  are  now  being  made 
on  high-speed,  general  purpose  digital  computers 
in  many  countries.  These  include  the  United 
States,  U.S.S.R.,  England,  Italy,  Israel,  and  Japan. 

(2)  Word-for-word  translation  could  be  made  more 
economical  by  means  of  special  purpose  machines. 

(3)  Present  word-for-word  translations  are  quite  crude 
but  are  cheaper  than  man-made  translations.  This 
is  important  when  you  consider  that  last  year  there 
were  55,000  journals  containing  1,200,000  articles 
in  the  physical  and  life  sciences  alone. 

(4)  Increasing  computer  memories  as  well  as  continu¬ 
ing  research  by  linguists  will  produce  the  next  big 
improvement  of  sentence-by-sentence  translation. 

(5)  The  ultimate  objective  is  real-time  translation  by 
machine.  This  can  be  achieved  only  when  we 
solve  the  man-machine,  input-output  relationships. 

It  should  be  reasonably  clear  at  this  point  that  for 
person-to-person  contact,  a  commercial  translating  ma¬ 
chine  would  be  useless  unless  it  could  handle  a  direct 
speech  input.  The  coupling  of  the  human  vocal  tract  to  a 
machine  has  been  under  investigation  for  many  years. 
Despite  much  activity,  progress  has  been  slow  in  this 
area.  Bell  Laboratories  in  1952  repnjrted  on  AUDREY, 
The  Automatic  Digit  Recognizer,  which  automatically 
identified  the  numbers  “zero”  to  “nine.”  Unfortunately 
such  a  system  works  well  only  when  a  male  voice  is  used, 
and  then  only  under  controlled  laboratory  conditions. 
Also  the  machine  confuses  other  words  with  the  limited 
vocabulary  of  ten  words.  We  have  yet  to  understand  how 
to  incorporate  the  40  different  sounds  of  English  into  a 
speech-to-computer  language  converter. 

Investigators  in  the  field  of  speech  recognition  are  en¬ 
couraged,  of  course,  by  the  fact  that  human  beings  recog¬ 
nize  phonemes,  or  speech  sounds,  automatically,  even 
when  the  sounds  are  isolated.  Until  the  mechanism  of 
the  recognition  process  is  completely  understood,  it  will 
be  difficult  to  evolve  voice-actuated  systems. 

I  have  spoken  about  the  most  difficult  component  of  the 
universal  translator,  the  speech-input  converter.  The  re¬ 
verse  process,  computer-to-speech,  is  a  much  simpler  one 
to  achieve  and  could  represent  the  first  big  step  in  elimi¬ 
nating  the  language  barrier. 

It  is  now  time  to  summarize  some  of  the  conclusions 
relating  to  the  two  important  communications  research 
areas. 

Global  Communications 

(1)  The  big  decision,  involving  point-to-point  global 


communications  must  be  made  between  cables  and 
satellites. 

(2)  Exotic  communication  systems  with  limited  appli¬ 
cation  are  costly  but  are  required  for  military 
backup. 

(3)  The  technology  is  quite  advanced  and  the  techni¬ 
cal  problems  are  of  an  engineering  rather  than  a 
scientific  nature.  Cost  in  terms  of  dollars  per  bit- 
mile  is  a  major  factor. 

(4)  There  is  much  room  for  optimization  of  existing 
communications  systems  based  on  theoretical  con¬ 
siderations.  Coding  techniques  as  well  as  band¬ 
width  compression  will  find  many  useful  applica¬ 
tions. 

(5)  Microminiaturization  which  will  reduce  costs  and 
increase  reliability  might  be  the  only  practical 
way  to  employ  space  for  communications. 

It  appears  that  not  too  many  years  from  now  we  may 
indeed  have  person-to-person  communication  at  virtually 
every  point  on  the  globe. 

Automatic  Translator 

(1)  The  technology  is  in  its  infancy.  There  are  many 
scientific  problems  requiring  personnel  in  the  dif¬ 
ferent  disciplines  (linguists,  biophysicists,  engi¬ 
neers,  etc.)  which  have  yet  to  be  solved. 

(2)  As  partial  solutions  to  automatic  translation  are 
obtained,  many  new  commercial  products  will  be 
created  (e.g.,  voice-operated  typewriter,  voice 
dialing,  automatic  text-to-speech  translator,  etc.). 

(3)  We  should  recognize  that  machines  are  just  be¬ 
ginning  to  compete  with  biological  systems  in 
areas  of  recognition,  judgment,  and  decision  mak¬ 
ing.  However,  the  biological  system  is  far  supe¬ 
rior  based  on  the  present  and  near  future  state- 
of-the-art. 

(4)  Although  the  human  does  an  excellent  job  of 
translating,  he  will  eventually  be  replaced  by  an 
automatic  translator  because  the  human  cost  is 
high  and  the  output  is  correspondingly  low.  Since 
the  Russians  are  publishing  more  than  1,000,000 
words  a  day  in  the  sciences  alone,  it  appears  that 
there  is  a  tremendous  need  for  quantity  of  transla¬ 
tions  even  if  some  quality  must  be  sacrificed. 

(5)  Machines  to  replace  higher-level  biological  func¬ 
tions  will  require  advances  in  electronic  circuitry. 
Solid  state  physics  may  eventually  provide  us  with 
molecular  circuitry  which  will  begin  to  .  approach 
the  human’s  natural  circuitry. 

Electronics  is  the  door  to  our  future  progress  and 
person-to-person  communications  is  the  key. 
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International  System  Problems 

As  Exemplified  By 

NATO  PROJECT  ACE  HIGH 


by  KENNETH  F.  ZITZMAN 

Executive  Vice  President,  International  Standard  Engineering,  Inc.  (ITT  Corporation) 

There  have  been  many  excellent  papers  written  on  It  was  r'^cognized  that  this  would  not  cope  with  the 

the  technical  aspects  of  large  scale  communications  needs  to  meet  a  surprise  attack, 
systems.  I  propose  to  concentrate  on  some  of  the  more  Basically,  the  requirement  was  to  establish  a  system 

unusual  problems  inherent  in  one  which  is  completely  which  would  provide  reliable,  secure  and  virtually  instan- 

international.  As  a  vehicle  for  this  and  to  illustrate  with  taneous  communications  for  Allied  Command  Europe, 

specific  examples,  I  shall  use  Project  ace  high  which  is  SACEUR  (Supreme  Allied  Commander  Europe)  was  des- 

currently  being  installed  in  Europe  for  SHAPE  (Supreme  ignated  coordinator  of  Air  Defense  for  NATO  Europe  and 

Headquarters  Allied  Powers  Europe)  by  International  directed  to  develop  an  appropriate  system  for  coordinat- 

Telephone  and  Telegraph  Corp.  (ITT)  system  companies.  ing  air  defense  efforts  and  capabilities.  Special  impor- 

First,  a  few  words  to  describe  ace  high  and  its  pur-  tance  was  attached  to  the  rapid  dissemination  of  informa- 

pose:  From’  early  1951  when  SHAPE  was  first  estab-  tion  to  command  and  operational  elements,  and  the  quick 

lished  until  the  present,  NATO  has  spent  upwards  of  implementation  of  military  plans.  This  system  was  to 

•$500,000,000  for  a  carefully  planned  communication  in-  provide  SACEUR  a  military  communications  system  con- 

frastructure  program  extending  throughout  all  Western  necting  his  headquarters  with  the  national  and  regional 

Europe  to  provide  the  military  circuits  which  SHAPE  headquarters  in  Allied  Command  Europe.  In  order  to 

would  require  in  time  of  war.  Although  NATO  planned  guard  against  attack,  it  was  deemed  vital  that  the  network 

and  paid  for  the  systems,  the  post-telephone-telegraph  be  immediately  available  to  SACEUR  at  all  times,  par- 

systems  (PTT’s)  of  the  individual  countries  did  the  actual  ticularly  during  a  period  of  increased  air  activity,  tension 

construction  and  integrated  the  circuits  into  their  civil  or  alerts. 

systems  for  regular  toll  use  during  peacetime.  The  time  This  resulted  in  the  initiation  of  Project  ace  high 

required  for  SHAPE  to  call  civil  circuits  into  military  which  you  see  diagrammed  in  the  map  above.  You  will 
use  varies  from  an  hour  or  so  for  the  highest  priority,  to  note  that  it  covers  all  of  Western  Europe  from  the  north- 

a  few  days  for  circuits  of  lower  priority.  ern  tip  of  Norway  well  above  the  Arctic  Circle  to  the 
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eastern  edge  of  Turkey,  approximately  1000  miles  into 
the  continent  of  Asia.  To  date  the  largest  communication 
system  in  the  world  to  be  designed,  engineered  and  in¬ 
stalled  as  a  single  integrated  unit  is  Project  white  ALICE, 
in  Alaska.  When  ace  high  is  completed  it  will  be  ap¬ 
proximately  three  times  as  large. 

The  DEW  Line  is  being  extended  to  Iceland.  Some 
consideration  has  been  given  to  extend  ace  high  from 
the  Faroes  to  Iceland,  but  the  project  is  dormant  for  the 
present.  If  that  link  is  installed  in  the  future,  however, 
a  continuous  circuit  extending  almost  two  thirds  of  the 
way  around  the  globe  from  the  eastern  end  of  Turkey  to 
the  western  tip  of  Alaska  could  be  established. 

Project  HOT  LOSE 

The  section  from  Oslo  north  to  Bodo,  Norway,  known 
as  Project  hot  line,  was  completed  (with  U.S.  financing) 
in  March  1958,  to  serve  as  a  pilot  model  for  ace  high. 
For  Project  hot  line,  ITT  supplied  and  installed  the 
0/H  equipment.  For  both  HOT  line  and  ace  high  the 
backbone  route  connecting  the  main  stations  uses  over- 
the-horizon  tropospheric  forward  scatter  links.  They  are 
almost  all  10  kilowatt  stations  with  20  meter  antennas. 
Spur  or  feeder  routes  connect  into  the  main  chain  to 
give  access  to  the  areas  in  which  the  service  terminals 
are  located.  Some  of  these  branch  routes  use  over-the- 
horizon  scatter  links,  while  others  use  line-of-sight  sys¬ 
tems.  As  you  can  see  most  of  these  feeder  routes  are  com¬ 
posed  of  only  one  or  two  links. 

When  completed,  with  Projects  ace  high  and  hot 
LINE  joined  into  one  system,  the  entire  system  will  con¬ 
sist  of  86  stations  divided  almost  equally  between  over- 
the-horizon  and  line-of-sight  stations.  The  total  route 
distance  of  the  entire  system  will  be  approximately  9,000 
miles. 

This  system  is  tailored  to  meet  a  requirement  peculiar 
to  Allied  Command  Europe  and  will  not  provide  for  the 
maximum  circuit  capacity  normally  obtainable  in  such 
a  system.  It  will  provide  approximately  265  telephone 
circuits  and  180  telegraph  circuits.  The  circuit  capacity 
of  the  main  backbone  route  is  limited  to  36  voice  chan¬ 
nels  although  engineering  design  takes  into  account  the 
probable  need  for  expansion  beyond  this  number.  Any 
one  of  the  speech  channels  can  be  multiplexed  to  provide 
12  or  18  telegraph  channels.  The  capacity  of  the  line- 
of-sight  links  varies  from  24  to  120  telephone  channels. 

Work  is  now  well  under  way  with  buildings  in  the 
course  of  construction,  0/H  antennas  being  erected  on 
sites,  and  the  equipment  installation  having  been  started. 

International  Aspect 

Having  given  you  a  broad  view  of  the  project  I  shall 
now  deal  with  some  of  the  special  situations  which  arise 
because  of  its  international  aspect.  I  shall  not  touch  on 
the  problems  which  are  inherent  in  the  construction  of 
any  large  scale  communication  system  because  I  know 
you  are  already  familiar  with  them.  I  can  assure  you, 
however,  that  they  also  exist  in  ace  high. 

Anyone  involved  in  a  project  sponsored  by  an  interna¬ 
tional  organization  or  even  one  which  is  sponsored  by  a 
single  national  agency  but  spread  over  several  countries, 
can  expect  to  encounter  some  of  these  problems.  I 
honestly  don’t  think  you  will  meet  them  all  in  the  same 
project,  however,  unless  like  ace  high,  it  combines  a 
multi-national  host  and  an  area  covering  several  sovereign 
nations. 

In  order  to  understand  the  reasons  for  some  of  the 
complications,  it  is  necessary  to  consider  the  organization 
and  assignment  of  responsibility  for  the  execution  of  the 
project.  It  is  not  the  ordinary  situation  where  there  is 
one  prime  contractor  who  subcontracts  for  various  tasks. 


Uniquely,  for  the  control  of  ace  high,  SHAPE  was  given 
the  status  of  a  I6th  “host  nation”  by  NATO.  SHAPE 
receives  and  is  responsible  for  spending  the  money  pro¬ 
vided  by  NATO.  The  finished  sites  and  all  physical  assets 
as  they  are  completed  are  accepted  by  SHAPE  and  the 
system  will  be  maintained  and  operated  directly  under 
SHAPE  control.  The  execution  of  the  project  may  be 
classified  in  four  major  compartments. 

a.  ISEI,  an  ITT  system  company,  is  prime  contractor 
for  system  engineering,  site  surveys,  installation  of  equip¬ 
ment,  testing  the  network  and  training  military  personnel 
for  Maintenance  and  Operation  work. 

b.  Equipment  procurement  is  undertaken  directly  by 
SHAPE  by  international  competitive  bidding. 

c.  Preparation  of  the  sites,  including  construction  of 
the  buildings,  provision  of  the  power  supply,  the  line- 
of-site  antenna  towers,  0/H  antenna  foundations  and  the 
access  roads,  is  the  responsibility  of  the  individual  MODs 
(Ministries  of  Defense)  of  the  countries  where  the  sta¬ 
tions  are  located. 

d.  Over-the-horizon  antenna  supply  and  installaton  is 
the  subject  of  a  separate  SHAPE  contract  with  ITE  Cir¬ 
cuit  Breaker  Company  of  Philadelphia.  This  firm  sub¬ 
contracted  to  Krupp  of  Germany  for  the  actual  manu¬ 
facture  and  erection  of  the  main  antenna  structures  them¬ 
selves;  136  solid  surface  twenty-meter  steel  dishes  weigh¬ 
ing  23  tons  each,  and  24  ten-meter  dishes. 

ITT  system  companies  have  important  responsibilities 
in  the  remaining  three  functions  indicated  on  this  list. 
These  agencies  are  not  under  control  of  ISEI  which  tends 
to  complicate  our  job.  With  respect  to  the  equipment 
procurement,  we  must  correlate  the  performance  of  the 
equipment  with  the  performance  of  the  system,  taking 
into  consideration  the  waivers  granted. 

For  the  problem  of  the  sites  which  is  the  MOD’s  re¬ 
sponsibility,  ITT  system  companies  draw  up  the  site 
specifications,  survey  and  lay  out  the  site,  and  make  the 
final  inspection  including  power  supplies  for  SHAPE. 

For  the  0/H  antennas,  ITT  system  personnel  witness 
the  assembly  and  erection  for  SHAPE. 

SHAPE  undertook  to  procure  the  equipment  itself  by 
means  of  international  competitive  bidding  in  order  that 
no  country  or  company  woud  have  an  advantage.  Having 
been  awarded  the  prime  engineering  contract,  ITT  was 
specifically  excluded  from  the  preparation  of  the  equip¬ 
ment  specifications  and  only  reviewed  them  for  com¬ 
patibility  with  the  over-all  system. 

In  addition  to  the  customary  performance  bond  that 
each  supplier  was  required  to  post,  his  national  govern¬ 
ment  guaranteed  his  capability  and  his  ultimate  perform¬ 
ance  for  meeting  the  contract,  to  NATO.  This  is  another 
unusual  feature  unique  to  the  project. 

With  this  division  of  responsibilities,  one  can  readily 
imagine  the  many  problems  that  must  arise.  Let  me 
indicate  some  other  interesting  features  (see  Figure  3). 

a.  NATO  is  made  up  of  15  member  nations,  each  of 
which  must  give  its  consent  to  the  project  approval,  the 
funding,  and  the  manner  in  which  the  task  is  to  be  under¬ 
taken. 

b.  The  system  will  be  established  on  the  territories  of 
nine  NATO  member  nations,  each  of  which  has  different 
national  laws  and  practices  that  must  be  adhered  to 
when  working  and  operating  within  these  individual 
national  areas. 

c.  Nine  different  manufacturers  located  in  six  coun¬ 
tries  on  both  sides  of  the  Atlantic  provide  the  major  items 
of  equipment. 

d.  Seven  ITT  subsidiary  or  associated  companies  are 
involved  in  the  installation  of  the  electronic  equipment. 

{Continued  on  page  47) 
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navisatlon  problems? 


Reliable  navigation  equipment 
is  a  must  if  a  pilot  is  to  reach 
his  destination  safely  and  on 
time.  Hoffman,  producer  of  the 
Air  Force  and  Navy  TACAN 

.  .  .  ,  RADAR  COMMUNICATIONS 

(Tactical  Air  Navigation)  systems,  has  spe> 
cialized  in  solving  navigation  problems  for 
the  United  States  military  services  since 
World  War  II.  Hoffman  has  developed  and 
built  both  the  airborne  portion  of  TACAN 

and  specialized  ground  support  equipment,  as  electromechanical  .  solar  power 
well  as  navigational  computers  and  other 
inertial  components.  Hoffman’s  experience 
in  the  manufacture  of  navigation  systems  | 
provides  a  capability-in-depth  to  assist  ;  i 

you  in  solving  your  navigation  problems.  • . 


navigation 


FIELD  SERVICES 


Huffman 


SYSTEMS  MANAGEMENT 


COUNTERMEASURES 


ELECTRONICS  CORPORATION 

Military  Products  Division 


3740  S.  Grand  Avenue,  Los  Angeles  7,  California 

Signilicanl  dfvflopmerl$.t  Hollman  have  created  positions  lor  scientists  and  engineers  of  high  calibre.  Please  address  inquiries  to  Vice  President,  Engineering. 
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In  addition,  another  contractor  will  carry  out  the  antenna 
installation  work. 

Use  any  of  these  numbers  that  I  have  cited  (15,  9  or  8) 
as  a  multiplier  for  the  problems  I  will  discuss  and  you 
will  realize  that  such  a  project,  which  is  a  major  task 
under  the  best  conditions,  can  easily  become  one  of 
gigantic  proportions.  Certainly  it  illustrates  the  necessity 
for  employing  a  well-established  international  commer¬ 
cial  organization. 

One  of  the  most  important  reasons  why  ITT  was 
designated  as  the  prime  contractor  for  the  over-all  system 
is  because  of  its  own  fundamentally  international  charac¬ 
ter  and  its  position  in  Europe.  For  the  execution  of  this 
project  it  formed  a  wholly-owned  subsidiary,  ISEI  (Inter¬ 
national  Standard  Engineering,  Inc.),  with  authority  to 
do  business  in  France.  Its  principal  office  is  located  in 
Paris  near  SHAPE.  ISEI  is  staffed  by  7  European,  I 
Canadian,  and  3  U.S.  companies  of  the  ITT  system.  In 
all,  ten  different  nationalities  are  represented.  For  the 
equipment  installation  and  system  testing,  ISEI  sub¬ 
contracts  to  7  of  our  associated  companies  to  do  the  work 
in  their  respective  countries  and  two  of  these  countries 
will  carry  out  these  tasks  in  two  countries  where  they  are 
also  licensed  to  operate. 

Three  Problem  Areas 

The  problems  may  be  grouped  under  three  general 
areas:  technical,  logistic  and  administrative,  and  person¬ 
nel. 

a.  Technical:  Frequency  clearance,  allocation  and  con¬ 
trol  is  always  difficult  but  the  problem  becomes  enormous 
when  several  nations  are  involved  in  the  same  system. 

When  one  remembers  the  tremendous  power  put  out  by 
the  tropospheric  scatter  stations  whereby  frequencies  can¬ 
not  be  repeated  within  considerable  distances,  and  the 
need  to  avoid  interference  with  similar  national  systems, 
or  with  other  services  such  as  television,  the  magnitude  of 
the  frequency  clearance  task  can  be  appreciated.  This  is 
particularly  true  when  international  boundaries  are  in¬ 
volved,  requiring  complete  coordination  of  adjacent  coun¬ 
tries’  frequency  plans.  It  is  no  exaggeration  to  say  that 
any  change  in  frequency  on  one  link  can  have  serious 
repercussions  on  the  frequencies  chosen  for  use  hundreds 
of  miles  away. 

I  can  cite  one  outstanding  example  of  a  major  fre¬ 
quency  problem,  the  solution  of  which  seemed  almost 
impossible.  A  mobile  microwave  system  was  being  in¬ 
stalled  between  a  NATO  military  headquarters  in  France 
and  two  subordinate  NATO  headquarters  in  Germany  but 
no  common  frequency  band  for  use  between  the  two 
countries  could  be  agreed  upon.  They  actually  considered 
demodulating  the  signals  near  the  international  boundary, 
crossing  the  border  by  a  wire  circuit,  and  then  return 
to  the  radio  system.  A  temporary  solution  was  found  but 
even  now,  almost  four  years  after  the  frequency  prob¬ 
lem  was  first  raised,  a  permanent  solution  has  not  been 
finally  agreed  to. 

Another  potential  technical  difficulty  we  face  on  ACE 
HIGH  is  that  of  obtaining  uniform  power  supplies  which 
meet  the  specifications.  Each  of  the  9  host  nations  pro¬ 
vides  them  from  a  source  of  its  own  selection  and  all 
except  one  or  two  are  obtaining  them  from  manufacturers 
in  their  own  countries. 

The  fact  that  the  major  items  of  equipment  are  ob¬ 
tained  from  nine  manufacturers  in  six  different  countries, 
raises  problems  of  compatibility  and  interchangeability 
of  equipment  within  the  system.  Some  major  components 
manufactured  in  one  country  have  their  associated  items 
produced  in  another  which  also  creates  a  logistic  prob¬ 
lem.  ITie  question  of  functional  compatibility  is  relatively 


simple  to  overcome  by  the  proper  preparation  of  specifi* 
cations,  but  the  difference  of  standards,  measurement 
systems,  and  types  of  cable  connectors  can  become  a 
source  of  real  annoyance  and  delay. 

Of  the  three  major  areas,  I  mentioned  a  few  of  the 
technical  problems  first,  but  those  I  have  grouped  broad¬ 
ly  under  logistics  and  administration  are  much  more 
formidable. 

b.  Logistics  and  Administration:  Consider  the  distri¬ 
bution  of  equipment  for  example.  Although  I  stated  that 
there  are  nine  suppliers  of  major  items,  we  actually  have 
over  100  since  we  are  responsible  for  procurement  of 
test  equipment  and  installation  material.  These  suppliers 
are  shipping  equipment  of  all  types  to  our  seven  mar¬ 
shalling  points.  From  these  latter  they  are  distributed  to 
the  86  sites.  During  this  process  they  pass  through  one 
or  another  of  nine  different  customs  procedures. 

Because  it  is  NATO  property,  the  equipment  is  exempt 
from  customs  payments  but  special  procedures  for  its 
clearance  have  had  to  be  established  in  accordance  with 
each  country’s  national  law. 

Sheer  distance  inevitably  brings  its  difficulties  and 
delays  as  will  readily  be  appreciated  when  one  considers 
that,  although  we  are  geographically  located  near  the  cen¬ 
ter  of  the  network,  we  are  still  1,600  miles  and  four 
countries  away  from  mountain  top  sites  north  of  the 
Arctic  Circle  and  2,500  miles  and  three  countries  away 
from  similarly  isolated  sites  in  eastern  Turkey. 

Another  serious  difficulty  arises  from  the  delays  that 
seem  to  be  inherent  in  obtaining  security  clearances 
which  are  required  for  access  to  many  of  the  sites.  Our 
sub-contractors  hire  men  specifically  for  Project  ACE 
HIGH  and  of  course  must  start  paying  them  from  the 
date  of  hire.  They  then  find  that  they  cannot  use  them 
for  as  long  as  two  or  three  months  while  waiting  for  the 
national  security  clearance  to  go  through.  J 

Another  major  area  where  difficulties  are  encounterec^ 
in  international  projects  of  this  type  is,  of  course,  that  of" 
the  language  differences.  As  we  learned  in  World  War  II 
these  are  not  insuperable,  but  they  must  be  recognized  as 
problems  and  measures  taken  to  solve  them.  To  meet 
our  insurance  requirements  in  Turkey  for  example,  we 
must  translate  all  documents  into  the  Turkish  language. 
This  sounds  simple  but  there  are  so  many  technical  terms 
that  do  not  lend  themselves  to  translation  that  it  is,  in 
fact,  extremely  difficult.  As  an  example,  consider  the 
Armed  Forces  Signal  School  at  Izmir.  They  originally 
intended  to  conduct  all  the  instruction  in  Turki^  but 
when  they  saw  the  problems  involved  in  translating  the 
texts,  they  decided  instead  to  teach  all  the  students  Eng¬ 
lish  first,  and  prepare  the  course  material  and  conduct  the 
instruction  in  English. 

As  part  of  our  contract,  ISEI  conducts  a  school  to 
train  NATO  military  personnel  in  Maintenance  and  Op¬ 
eration  in  order  to  provide  the  necessary  technicians  to 
operate  the  system  after  it  is  completed.  We  have  about 
60  students  there  at  a  time;  the  instruction  is  conducted 
in  English  and  certain  national  groups  have  had  to  pro¬ 
vide  their  own  interpreters.  The  instruction  proceeds 
somewhat  more  slowly  than  it  would  otherwise,  of  course, 
but  it  is  effective. 

Financing  also  presents  a  rather  unique  problem.  If  it 
were  by  one  agency,  the  problem  would  be  relatively 
simple.  However,  in  an  organization  such  as  NATO 
which  is  based  upon  the  voluntary  cooperation  of  the 
fifteen  governments  which  pro-rate  the  project  cost,  the 
financial  problems  can  be  many.  All  financing  within 
NATO  requires  the  unanimous  consent  of  all  the  fifteen 
member  nations.  If  one  member  dissents  or  places  a  res¬ 
ervation  against  the  project  approval,  then  much  time  can 
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be  lost  while  waiting  for  the  one  dissenting  member  to 
give  his  agreement  to  the  project. 

c.  Personnel:  This  brings  us  to  the  third  of  the  three 
broad  problem  areas  I  mentioned,  the  one  that  makes  the 
whole  system  work — personnel.  To  say  the  least,  the 
situation  is  unusual. 

The  engineers  who  are  working  at  our  Paris  Engineer¬ 
ing  Center  remain  under  administrative  control  of  their 
parent  companies.  Each  retains  his  seniority,  rights  for 
retirement  pension,  social  security  privileges,  etc.  Under 
the  terms  of  the  SHAPE  contract,  each  is  subject  to  the 
policy  of  his  own  company  with  respect  to  promotion, 
pay  and  travel  allowances,  vacations,  and  so  on.  These 
differ  widely,  which  complicates  administration. 

Incidentally,  in  Europe  there  is  much  more  direct  gov¬ 
ernment  regulation  of  the  workers’  welfare  and  even  of 
management  prerogatives  than  is  customary  in  the  U.  S. 
Some  ’countries  require  that  certain  positions  on  the 
Board  of  Directors  be  filled  by  members  of  the  labor 
union. 

In  some  instances  management  and  labor  negotiate  an 
agreement  for  the  entire  industry  which  then  is  made  law 
for  that  particular  industry  throughout  the  country.  As 
an  example,  in  the  telecommunications  industry,  at  least 
three  written  notices  are  required  to  dismiss  an  em¬ 
ployee  for  cause.  If  he  is  laid  off  for  any  other  reason,  he 
is  given  severance  pay  in  proportion  to  his  length  of  serv¬ 
ice.  In  the  case  of  an  engineer  this  could  reach  a  maxi¬ 
mum  of  16  months  pay  as  he  continues  to  accrue  lon¬ 
gevity  beyond  seven  years  service. 

These  are  just  a  few  selected  examples  to  indicate  that 
personnel  problems  can  be  equally  as  troublesome  as 
those  of  a  technical,  logistic  or  administrative  nature. 


I  have  by  no  means  touched  on  all  the  problem  areas 
peculiar  to  international  communications.  I  hope  I  have 
demonstrated  that  engineers  and  managers  will  find  both 
technical  and  non-technical  problems  that  have  no  coun¬ 
terpart  in  a  purely  national  system  and  it  is  well  to  rec¬ 
ognize  them  from  the  beginning.  To  the  military,  I  sug¬ 
gest  that  you  recognize  these  unusual  problems  in  your 
planning  and  realize  that  your  contractors  will  encoun¬ 
ter  delays  far  beyond  their  responsibility  and  be  forced 
to  make  compromises  which  cannot  be  avoided.  ^ 

For  those  of  you  who  may  become  involved  in  estab¬ 
lishing  and  operating  an  international  communications 
system,  I  would  emphasize  the  need  for  developing  a  com¬ 
pletely  international  outlook  in  your  work.  It  is  not  nec¬ 
essary  to  give  up  your  national  pride  and  loyalty  in  order 
to  have  an  objective,  fair-minded  outlook  and  loyalty  to 
an  international  project  in  which  the  U.S.  is  participating. 
In  this  regard,  let  me  quote  a  portion  of  a  letter  that  was 
sent  to  each  officer  of  the  original  staff  of  Supreme  Head¬ 
quarters  Allied  Powers  Europe,  because  it  seems  so  ap¬ 
propriate  to  all  of  the  effort:  military,  political  and  com¬ 
mercial,  which  is  supporting  NATO. 

“We  have  been  charged  by  the  North  Atlantic  Treaty 
Organization  with  certain  missions  which  are  designed  to 
provide  for  our  common  security  and  thereby  ensure 
peace.  The  responsibilities  which  fall  upon  this  estab¬ 
lishment  are  of  a  gravity  without  precedent  in  the  history 
of  free  peoples.  They  call  not  only  for  a  high  order  of 
professional  ability  but  for  a  complete  and  selfless  dedi¬ 
cation  to  the  noble  purpose  we  serve.  There  can  be  no 
compromise  with  these  fundamentals.”  Signed:  Dwight 
D.  Eisenhower,  Supreme  Commander. 


Salt  Water  Electronics 

(Continued  from  page  29) 

and  are  taking  Polaris  to  sea.  We 
have  abandoned  the  concept  of  mu¬ 
tual  support  so  as  to  eliminate  mass 
vulnerability.  We  have  spread  our 
formations  over  thousands  of  square 
miles  and  for  the  classic  geometry  of 
our  cruising  array  we  have  substi¬ 
tuted  randometric  dispersion.  And 
missiles  are  replacing  guns. 

In  all  of  this,  the  speed  with  which 
situations  develop  has  increased  at 
an  exponential  rate.  Aerial  targets 
used  to  come  at  us  in  knots,  now 
they  do  it  at  high  Mach.  If  you  look 
closely  enough,  you  may  notice  that 
even  our  submarines  have  swept-back 
built  into  their  sail  planes.  In  fact, 
they  travel  faster  beneath  the  sur¬ 
face  than  they  ever  did  on  top.  The 
result  is  that  the  time  for  decision 
must  be  lengthened  and  the  rate  of 
decision  making  must  be  increased. 
The  targets  must  be  picked  up  sooner 
and  data  processing  must  be  auto¬ 
matic.  This  is  the  realm  of  electron¬ 
ics,  the  realm  of  the  speed  of  light. 

To  give  you  some  feel  for  the  ex¬ 
tent  to  which  we  have  increased  our 
dependence  on  electronics  over  the 
last  twenty  years,  let  me  give  you 
just  one  example. 

In  World  War  II,  the  VSS  Springs 
field  was  light  cruiser  number  66  and 


carried  297  pieces  of  electronic  equip¬ 
ment  on  board.  This  same  ship  is 
now  guided  missile  cruiser  number 
7  and  carries  more  than  four  times 
as  many  pieces  of  electronic  equip¬ 
ment,  which  cost  almost  eighteen 
times  as  much. 

As  for  a  look  ahead,  within  the 
next  few  years  the  “electronic  suits” 
of  our  ships  and  planes  will  become 
even  more  complex  and  more  sophis¬ 
ticated  when  we  install  the  “Naval 
Tactical  Data  System.”  This  is  a 
highly  automated  system  which  will 
speed  up  threat  evaluation,  expedite 
target  designation,  make  possible  the 
automatic  handling  of  a  tremendous 
volume  of  battle  orders  and  other 
communications  and  do  many  other 
tasks  at  a  rate  consistent  with  the 
speeds  we  know  in  these  times  of 
rockets,  missiles,  satellites  and  inter¬ 
stellar  probes. 

As  we  all  know,  we  have  not 
reached  the  end  of  the  trail  in  this 
field.  The  examples  I  have  just  cited 
tell  you  not  only  of  our  increased  use 
of  electronics,  they  also  tell  you  that 
the  equipments  must  grow  smaller, 
lighter,  more  self-sufficient  and  much 
less  expensive  if  your  Navy  is  to  have 
what  you  need  it  to  have,  the  best 
that  you  can  provide. 

And  these  needs  cannot  but  in¬ 
crease  as  we  progress  along  the  trail. 


Your  Navy  must  continue  to  reach 
out  into  space  with  satellites  and 
probes  of  many  types.  Additionally, 
it  must,  with  your  help,  venture  into 
inadequately  explored  areas  right 
here  on  earth.  High  capacity  com¬ 
munications  systems  are  sorely  need¬ 
ed  and  the  highly  important  field  of 
electronic  warfare — the  field  of  coun¬ 
termeasures,  counter-  countermeas¬ 
ures,  decoys,  false  images,  echo  en¬ 
hancers  and  attenuators  —  is  wide 
open  and  very  fertile. 

In  all  of  these  areas,  the  equipment 
provided  for  your  Navy  must  be  tail¬ 
ored  to  fit  your  Navy’s  needs.  It 
cannot  be  bought  off  the  shelf  at  the 
corner  store  or  out  of  the  catalog 
from  the  mail  order  house  or  even 
from  a  pile  of  specifications  ground 
out  by  a  central  electronic  computer. 
This  cannot  be  done  any  more  than 
you  gentlemen  would  buy  your  fam¬ 
ily  car  through  a  dealer  in  motorized 
construction  equipment.  The  Navy’s 
electronic  suit  must  fit  the  needs  of 
salt  water  sailors.  It  must  satisfy  the 
uniaue  requirements  of  a  unique 
service.  It  must  be  the  best  that  mod¬ 
ern  technology,  human  application 
and  available  dollars  can  provide. 

We  in  your  Navy  look  to  you  for 
the  best  in  truly  “salt  water  electron- 
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ized  to  perform  these  functions  after 
that  time. 

The  DCA  is  charged  with  respon¬ 
sibility  for  the  operational  control 
and  supervision  of  the  Defense  Com¬ 
munications  System  which  was  or¬ 
dered  established  by  DOD  Directive 
4600.2.  This  states  a  single  Commu¬ 
nications  System  is  established  with¬ 
in  the  Department  of  Defense  under 
the  direction,  authority  and  control 
of  the  Secretary  of  Defense.  Spelled 
out,  the  directive  defines  the  System 
as  one  which  includes  all  world-wide, 
long-haul,  government-owned  and 
leased,  point-to-point  circuits,  termi¬ 
nals,  control  facilities  and  tributaries 
required  to  provide  communications 
from  the  President  to  and  between 
the  Secretary  of  Defense,  the  Joint 
Chiefs  of  Staff  and  other  government 
agencies;  from  the  Secretary  of  De¬ 
fense  and  the  Joint  Chiefs  of  Staff  to 
and  between  the  military  departments 
and  the  unified  and  specified  com¬ 
mands;  from  the  military  depart¬ 
ments  to  and  between  their  major 
commanders  and  subordinate  fixed 
headquarters,  and  from  the  unified 
and  specified  commanders  to  and  be¬ 
tween  their  component  and  subordi¬ 
nate  commands. 

It  is  important  to  state  the  excep¬ 
tions  or  exclusions  which  the  direc- 


IT  IS  AN  HONOR  and  a  distinct  pleas¬ 
ure  to  be  afforded  an  opportunity 
to  speak  to  you  about  the  new  De¬ 
fense  Communications  Agency  and 
the  Defense  Communications  System. 
All  of  you  are  closely  related  to  Com¬ 
munications,  Electronics  or  Photo¬ 
graphic  activities  of  the  Department 
of  Defense.  Your  interests  have  been 
aroused  by  the  recently  issued  De¬ 
partment  of  Defense  Directives  which 
ordered  the  Defense  Communications 
agency  of  the  Department  of  Defense 
tions  System  into  being.  Putting 
myself  in  your  position,  I  have  erect¬ 
ed  a  pattern  of  questions  I  would 
ask  me,  then  I  have  turned  myself 
around  and  now  I  will  attempt  to  give 
you  the  answers  to  those  questions. 

First,  what  is  this  Agency  and  what 
is  it  supposed  to  do? 

The  Department  of  Defense  Di¬ 
rective  5105.19  establishes  the  De¬ 
fense  Communications  Agency  as  an 
Agency  of  the  Department  of  Defense 
under  the  direction,  authority  and 
control  of  the  Secretary  of  Defense. 
The  Agency  is  headed  by  a  Chief,  a 
military  commander  of  General  or 
Flag  rank;  a  headquarters  staff,  the 
principal  officers  of  which  were  pre¬ 
viously  introduced  to  you  here,  and 
such  subordinate  units,  facilities  and 
activities  (including  Communication 


Control  Centers)  as  are  specifically 
assigned  to  the  Agency  by  the  Secre¬ 
tary  of  Defense  or  by  the  Joint  Chiefs 
of  Staff  by  the  authority  and  direc¬ 
tion  of  the  Secretary  of  Defense. 

Chain  of  Command 

The  DOD  Directive  establishes  the 
chain  of  command,  stating  it  shall 
run  from  the  Secretary  of  Defense, 
through  the  Joint  Chiefs  of  Staff,  to 
the  Chief,  DCA.  It  further  directs 
that  “orders,  program  approval  and 
guidance  to  the  Chief,  DCA  shall  be 
issued  by  the  Secretary  of  Defense  or 
by  the  Joint  Chiefs  of  Staff  by  the 
authority  and  direction  of  the  Sec¬ 
retary  of  Defense.”  As  Chief  of  the 
DCA,  I  report  personally  to  both  the 
Chairman  of  the  Joint  Chiefs  of  Staff 
and  to  the  Secretary  of  Defense. 

The  Directive  orders  the  DCA  to 
establish  and  operate  communication 
control  centers  as  necessary  to  im¬ 
plement  responsibilities  assigned  to 
the  DCA  for  operational  control  and 
supervision  of  the  Defense  Commu¬ 
nications  System.  Operational  re¬ 
sponsibility  for  DCS  communication 
control  functions  currently  being  per¬ 
formed  by  the  military  departments 
will  be  assumed  by  the  DCA  as  soon 
as  practicable  after  activation  and  no 
other  control  centers  will  be  author¬ 


Rear  Admiral  W i7- 
liam  D.  Irvin^  VSN^ 
Chief  of  the  Defense 
Communications 
Agency^  as  he  deliv- 
ered  the  above  ad¬ 
dress  to  the  AFCEA 
Washington  chapter 
meetirijg  on  October 
4.  At  right  is  AFCEA 
Vice  President  Ma¬ 
jor  General  R.  T. 
Nelson^  VSA^  Chief 
Signal  Officer. 
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live  makes  with  respect  to  the  System. 
DCA  does  not  include  tactical  com¬ 
munications  which  are  self-contained 
within  tactical  organizations;  self- 
contained  information  gathering, 
transmitting  and/or  processing  facil¬ 
ities  which  are  normally  local  in  op¬ 
eration  and  use;  weapons  systems 
requirements  which  cannot  be  met 
through  the  facilities  of  the  DCS  and 
finally,  land,  ship  or  airborne  termi¬ 
nal  equipment  of  broadcast,  ship-to- 
shore,  ship-to-ship,  and  ground-air- 
ground  systems. 

This  in  brief  is  what  the  Defense 
Communications  Agency  is  and  very 
briefly,  what  the  Defense  Communi¬ 
cations  System  is  to  be. 

Implementation  Schedule 

Both  of  the  aforementioned  direc¬ 
tives  were  issued  by  the  Secretary  of 
Defense  on  12  May  1960.  There  is  a 
very  unique  feature  in  one  of  these 
directives  and  this  is  an  implemen¬ 
tation  time  table.  It  is  understood 
that  it  was  the  intent  of  the  Secretary 
of  Defense  to  underscore  the  urgen¬ 
cy  he  desired  in  the  prosecution  of 
these  new  efforts.  Some  of  the  details 
spelled  out  will,  I  am  sure,  be  of  in¬ 
terest  to  you.  The  implementation 
schedule  carried  forward  in  these 
words  such  statements  as  this:  First, 
there  will  be  prepared  by  the  Joint 
Chiefs  of  Staff  and  the  Chief  of  the 
Defense  Communications  Agency, 
organizational  and  staffing  plans 
which  will  in  turn  be  submitted  to  the 
Secretary  of  Defense  for  his  approval. 
The  action  date  for  this  would  be  30 
days  after  the  appointment  of  the 
Chief  of  the  DCA  which  took  place 
on  7  June  1960.  Within  30  days  of 
that  date  there  was  the  requirement 
to  submit  this  organizational  staffing 
plan.  Working  with  the  Joint  Staff, 
particularly  the  J-6  (Director,  Com- 
munications-Electronics)  there  was 


developed  a  paper  which  was  ap¬ 
proved  in  turn  by  the  Secretary  of 
Defense  on  21  July  which  provides 
for  the  headquarters  organization  of 
some  212  people.  The  212  people 
spell  out  an  organization  of  95  offi¬ 
cers,  33  technical  civilians,  and  56 
supporting  civilians  and  28  enlisted 
personnel.  The  proportion  of  3  mili¬ 
tary  officers  to  the  one  technical  civil¬ 
ian  was  purposely  arrived  at  in  that 
the  Defense  Communications  Agency 
and  the  Defense  Communications 
Systems  are  military  organizations. 

There  is  another  feature  of  the 
implementation  schedule  which  is 
rather  unique.  The  schedule  speci¬ 
fies  that  a  fully  operational  system 
should  be  established  nine  months 
after  the  appointment  of  the  Chief  of 
the  Defense  Communications  Agency. 
Thus,  this  system  will  be  set  up  on  7 
March  1961. 

The  next  item  which  is  of  concern 
to  us  in  the  execution  of  the  imple¬ 
mentation  schedule  is  one  in  which 
we  are  charged  with  the  responsibil¬ 
ity  to  prepare  plans  for  exercising  the 
authority  which  is  assigned  to  us  in 
conformance  with  the  functions  and 
responsibility  set  forth  in  the  direc¬ 
tives.  The  next  action  is  the  charge 
to  develop  and  submit  to  the  Secre¬ 
tary  of  Defense  for  approval  a  plan 
which  identifies  each  component  of 
the  DCS;  and  assign  responsibilities 
therefore;  and  set  a. specified  date  for 
each  department  and  other  Depart¬ 
ment  of  Defense  agency  to  assume 
its  assigned  responsibilities.  These 
two  items  that  I  have  just  read  are 
not  the  most  interesting  but  they  are 
extremely  difficult  to  do. 

One  of  the  statements  with  respect 
to  policy,  as  established  in  these  di¬ 
rectives,  states  that  personnel,  facili¬ 
ties,  equipment  and  other  support  re¬ 
quired  to  maintain  and  operate  spe¬ 
cific  segments  of  the  DCS  for  which 


a  military  department  or  other  D 
agency  has  been  assigned  the  resp 
sibility,  shall  be  provided  from 
sources  available  to  that  departm 
or  agency.  It  further  states  that  p 
sonnel,  facilities,  and  equipment 
other  support  required  to  maint 
and  j)erform  the  operations  of 
DCS  Communications  Control  C 
ters  will  be  provided  the  DCA  by 
military  departments  or  other  D( 
agencies  to  which  such  responsil 
ity  is  assigned.  I  consider  that  i 
finalization  of  this  statement  of  p 
icy  calls  for  complete  coordinati 
and  p)ersonal  attention  on  my  p£ 
Otherwise,  we  may  “step  on  sor 
one’s  toes”  not  by  intent,  but  rati 
by  the  execution  of  our  implemen 
tion  schedule. 

Present  Staff 

Today,  as  of  this  moment,  we  ha 
on  hand,  on  board  (this  is  a  pc 
way  to  express  it)  out  of  95  office 
some  77  from  the  four  services  pi 
ticipating.  Of  33  technicial  civiliai 
two  have  come  to  join  us.  Of  t 
clerical  staff  and  administrative  sta 
we  are  allowed  some  56,  we  have  2 
and  of  the  28  enlisted  staff,  we  ha 
now  26. 

In  the  execution  of  our  schedi 
we  were  assigned  office  space  in  t 
Naval  Services  Center  on  Sou 
Courthouse  Road  in  Arlington,  \ 
I  think  most  of  you  will  remember 
as  being  radio  “Arlington”  sitting  i 
the  south  side  of  Washington  Boul 
vard,  just  beyond  the  Navy  Ann< 
and  Henderson  Hall  and  the  Nor 
Post  of  Ft.  Myer.  We  are  very  hapj 
to  report  that  as  of  last  Friday  (J 
September),  completely  on  schedul 
the  contractor  finished  this  offi 
space  and  we  moved  into  it  on  Mo 
day  (3  October).  It  is  not  true  th 
the  place  has  been  “platinum  plate( 
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Why  Join  AFCEA? 


Here  are  several  good  reasons  why  an  AFCEA-Sicnal  membership  is  of  impor¬ 
tance  to  you.  It  affords  chapter  affiliation  with  friends  in  the  electronics  field.  It 
creates  a  very  congenial  climate  for  the  members  of  the  civilian-military  team  to 
discuss  and  solve  problems  of  mutual  interest. 

Secondly,  Signal  Magazine  is  a  continuing  contact  with  the  professions  of  com¬ 
munications,  electronics  and  photography.  It  provides  its  readers  with  the  best 
information  on  timely  subjects  and  major  developments  of  professional  interest  It 
gives  our  advertisers  a  crystal  clear  shot  to  present  facts  about  services,  products 
achievements  to  a  specialized  and  interested  audience. 

Thirdly,  the  AFCEA  Convention  guarantees  a  highly  intellectual  and  top  side 
audience  to  hear  presentations  of  technical  papers  and  the  latest  achievements  and 
trends  of  the  future.  Meinbers,  guests  and  friends  are  given  an  opportunity  to  view 
first  hand  an  entire  display  of  products  and^r  services  in  an  atmosphere  of  a 
masterfully  coordinated  technical  trade  show. 


★  ★ 


(See  page  88  for  application) 
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at  each  one  of  the  number  of  out* 
lying  regional  locations.  We  believe 
that  the  headquarters  activity  which 
is  now  on  the  order  of  212  officers 
and  other  personnel  will  be  stable 
and  that  we  will  have  a  requirement 
for  something  on  the  order  of  90  offi¬ 
cers  and  men  for  a  national  center. 

1  regret  that  I  am  not  in  a  position 
to  give  full  facts  and  figures  at  this 
point. 

I  have  been  asked  what  measure 
of  contracting  we  would  do.  I  can 
state  that  we  do  not  have  an  adminis¬ 
trative  support  feature  of  our  own 
at  the  present  time.  Our  contracting, 
our  procurement,  our  capabilities 
will  be  provided  by  the  Department 
of  Defense  or  by  military  depart¬ 
ments.  It  is  not  envisioned  that  we 
we  will  enter  into,  the  procurement 
field  or  contracting  field  or  be  pro¬ 
vided  logistics  of  our  own  until  about 

2  or  3  years  in  the  future.  This  is  a 
review  of  where  the  DCA  and  DCS 
stand  today. 

It  is  most  gratifying  to  me  to  see 
that  among  the  numbers  of  some  700 
odd  people  are  practically  all  of  my 
77  officers;  and  1  am  wondering  who 
is  back  in  the  Navy  Service  Center 
watching  the  store. 


as  has  been  contended  by  the  Chief 
of  the  Bureau  of  Yards  and  Docks. 

One  of  the  first  items  that  we  will 
have  to  get  accomplished,  if  we  are 
to  move  into  operation  of  the  Defense 
Communications  System,  is  an  in¬ 
terim  capability  and  an  interim 
Communications  Control  Center.  We 
are  very  happy  to  have  had  the  most 
absorbing  response  of  industry  to' our 
request  for  proposals  leading  to  the 
setting  up  of  what  we  have  called  our 
Phase  I  plan.  Some  16  contractors 
or  combinations  of  contractors  an¬ 
swered  our  request  for  proposals  and 
we  were  hard  put  to  differentiate  be¬ 
tween  the  fine  setups  that  each  offered 
us.  After  a  process  of  panel  consid¬ 
erations  on  an  out  and  out  numerical 
assessment  basis,  our  16  proposals 
were  narrowed  to  6.  As  of  today  (we 
are  completing  the  negotiations)  I 
am  in  the  position  now  to  expect  that 
we  will  during  the  course  of  the  day 
complete  contracting  with  the  Philco 
Corporation  for  the  establishment  of 
our  first  interim  Communications 
Control  Center  in  Bldg.  12,  the  Navy 
Services  Center.* 

I  stated  previously  that  the  Secre¬ 
tary  of  Defense  gave  me  a  good  long 
“squib”  of  9  months  to  get  a  job 
done.  As  of  today  (4  October)  wc 
have  154  days  left.  I  think  that  we 
see  in  the  pattern  and  completion  of 
this  job  by  our  deadline  a  colossal 
undertaking.  Nevertheless,  one  which 
we  think  we  are  going  to  be  able  to 
accomplish.  On  7  March  1961  we 
expect  to  be  in  operation  with  the 
first  interim  Communications  Con¬ 
trol  Center  of  the  Defense  Communi¬ 
cations  System. 

On  our  plans  for  the  fill-out  of  the 
DCS  together  with  those  communica¬ 
tions  control  centers  which  will  be 
established  on  a  global  basis,  we  are 
not  in  a  position  to  say  at  this  mo¬ 
ment  just  where  they  will  be.  We 
have  gone  forward  to  the  DOD  with 
a  tentative  markup  of  the  budget  for 

*  Editor’s  Note:  Philco  Corpora¬ 
tion  has  been  awarded  a  contract  for 
the  establishment  of  the  Interim  De¬ 
fense  Communications  Control  Cen¬ 
ter.  The  firm  will  provide  a  PHILCO 
2000  computer;  6-status  boards, 
which  will  display  current  informa¬ 
tion  received  from  the  computer;  in¬ 
tegrated  systems  design  and  training 
service.  Following  installation,  Phil¬ 
co  will  furnish  operations  and  main¬ 
tenance  service  for  one  year.  Assist¬ 
ing  Philco  as  subcontractors  wiU  be 
the  Systems  Development  Corpora¬ 
tion  for  programming  services,  Hoff¬ 
man  Electronics  Corporation  as  com¬ 
munications  consultants,  and  Dunlap 
&  Associates,  Inc.,  for  human  engi¬ 
neering  studies. 


FY-1962  in  which  our  thinking  has 
been  on  the  line  of  some  4  regional 
communications  control  centers  and 
some  5  secondary  regional  communi¬ 
cations  control  centers. 

Our  first  step,  beyond  that  of  estab¬ 
lishing  an  interim  Communications 
Control  Center  in  Bldg.  12  of  the 
Naval  Services  Center,  will  be  that  of 
a  national  center.  We  have  ap¬ 
proached  the  JCS  and  the  Secretary 
of  Defense  for  the  assignment  of  a 
location  for  it.  Our  requirements  as 
we  see  it,  and  in  the  picture  of  what 
I  have  previously  said,  will  be  our 
Phase  II  plan.  We  hope  to  be  located 
in  a  “hardened”  center;  co-located 
with  existing  and  survivable  military 
communications  terminals,  opera¬ 
tional  on  a  24-hour  basis,  7  days  a 
week;  and  co-located  with  capabili¬ 
ties  which  are  in  the  triumvirate  of 
damage  assessment  and  operational 
communications. 

We  are  not  in  a  position  at  this 
time,  nor  will  we  be  until  about  the 
1st  of  December,  to  see  precisely 
where  the  elements  of  this  system 
will  be,  nor  where  we  think  we  will 
be  from  a  staffing  viewpoint  system- 
wise.  We  do  think  at  the  present  time 
that  it  is  going  to  take  something  on 
the  order  of  40-60  officers  and  men 
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Combat  Logistics  Network 

(Continued  from  page  37) 
gree  of  efficiency  for  these  channels, 
we  have  developed  a  slightly  different 
technique  which  allows  continuous 
transmission  as  long  as  the  answer¬ 
back  time  for  the  transmitted  block 
does  not  exceed  the  time  required  to 
transmit  the  following  block.  Of 
course,  on  all  data  channels,  retrans¬ 
mission  of  any  errored  block  is  fully 
automatic. 

Magnetic  Tape  Storage 
Reference  magnetic  tape  storage 
will  be  provided  at  each  switching 
center,  of  sufficient  capacity  to  store 
all  received  traffic.  This  storage  will 
make  it  possible  to  gain  high-speed 
access  to  message  traffic  in  the  un¬ 
likely  event  of  trouble  in  any  part  of 
the  switching  complex.  It  also  is  use¬ 
ful  for  checking  performance  of 
equipment  and  in  making  traffic  load 
studies.  The  tapes  may  be  shipped  to 
another  similarly  equipped  switching 
center,  where  the  information  can  be 
extracted  for  any  subsequent  use. 

Another  special  feature  is  the  pro¬ 
vision  of  incoming  and  outgoing 
journals.  These  message  journals 
store  and  present,  on  demand,  synop¬ 
tic  information  on  each  message  suffi¬ 
cient  to  identify  it,  to  record  how  the 
message  was  processed,  and  where 
and  when  it  was  sent  to  an  outgoing 
line.  Journal  information  will  be  re¬ 
tained  for  up  to  30  days  in  inactive 
storage,  and  sufficient  active  storage 
will  be  maintained  for  a  period  to  be 
determined  by  operational  require¬ 
ments. 

Switching  centers  will  have  the 
capability  of  collecting  and  storing, 
for  on-demand  presentation,  statisti¬ 
cal  information  so  that  the  controller 
can  determine  channel  utilization  fac¬ 
tors  and  the  number  of  messages 
awaiting  transmission  by  precedence 
for  each  circuit. 

As  in  previous  Air  Force  automatic 
switching  systems,  each  COMLOG- 
NET  center  will  be  equipped  with  a 
technical  control  position.  Here  the 
input  and  output  channels  and  cir¬ 
cuits  are  set  up  or  rearranged  to  best 
meet  the  operational  requirements 
and  to  effect  coordination  of  the 
switching  center  functions  and  cir¬ 
cuit  facilities.  Means  will  be  includ¬ 
ed  to  determine,  on  an  immediate  ac¬ 
cess  basis,  circuit  and  channel  qual¬ 
ity  status.  Also,  critical  point-to- 
point  channels  may  be  monitored  con¬ 
tinuously. 

There  are  other  special  features 
that  might  be  mentioned,  but  perhaps 
I  should  move  along  into  a  few 
words  about  how  maximum  reliabil¬ 
ity  will  be  designed  into  the  system. 


and  then  tell  you  how  the  equipment 
functions  to  perform  its  assigned 
tasks. 

It  is  essential  for  high  reliability 
that  the  best  available  components 
and  equipment  items  be  furnished  for 
COMLOGNET,  and  that  emergency 
or  standby  power  equipment  be  pro¬ 
vided.  The  term  “reliability”  takes 
on  added  significance  when  the  sys¬ 
tem  design  engineer  comes  face-to- 
face  with  the  Air  Force  requirement 
that  when  a  power  failure  or  surge 
occurs,  no  part  of  any  message  in 
storage  or  being  processed  be  lost  or 
modified.  Also,  the  design  of  the 
equipment  must  be  such  as  to  require 
a  minimum  of  temperature  and  hu¬ 
midity  control.  These  requirements 
are  in  themselves  quite  a  challenge  to 
the  designer,  but  he  will  need  all  the 
tricks  in  the  bag  to  cope  with  the  re¬ 
quirement  that  COMLOGNET  switch¬ 
ing  centers  shall  be  capable  of  con¬ 
tinuous  operation.  No  scheduled 
down  time  of  the  switching  center 
for  maintenance  purposes  will  be  per¬ 
mitted. 

Two  Data  Processors 

There  will  be  two  Communications 
Data  Processors — to  be  described — 
only  one  of  which  will  process  live 
traffic  at  any  time,  the  other  being 
essentially  on  stand-by.  Periodically, 
the  roles  of  the  two  units  will  be  re¬ 
versed,  permitting  each  to  be  tested 
and  maintained  without  endangering 
traffic. 

Maintenance  will  be  facilitated  by 
the  incorporation  of  preventive  and 
corrective  maintenance  features,  and 
by  the  use  of  accessible  plug-in  modu¬ 
lar  units  and  built-in  non-interruptive 
self-testing  devices.  Diagnostic  pro¬ 
grams  will  assist  in  the  location  of 
malfunctions.  A  stock  of  spare  mod¬ 
ules  and  a  bench  testing  technique 
employing  go-no-go  test  sets  will  be 
employed.  Finally,  a  set  of  mainte¬ 
nance  manuals  will  be  written.  West¬ 
ern  Union  will  supply  engineering 
and  maintenance  at  each  location  on 
a  24  hour,  7  day  a  week  basis  and 
Air  Force  personnel  will  be  trained 
to  do  their  assigned  tasks. 

Equipment  Operating  Features 

Each  switching  center  is  the  hub 
for  a  number  of  tributary  circuits, 
and  as  I  have  said  before,  this  num¬ 
ber  may  be  as  large  as  required,  de¬ 
pending  upon  the  number  of  loca¬ 
tions  which  must  be  reached.  Be¬ 
tween  each  switching  center  and  the 
others  will  be  a  number  of  high-speed 
trunk  circuits.  The  number  will  be 
determined  by  the  load  between  each 
center,  but  the  lines  are  not  intended 
to  show  the  exact  number,  only  to  in¬ 
dicate  that  the  number  varies.  When 


a  number  of  data  input  devices  ar 
located  in  a  small  area  and  the  tot^ 
load  is  not  sufficient  to  justify  a  larg 
automatic  switching  center,  a  circui 
switching  and/or  a  store-and-forwar 
sub-center  may  be  installed.  One  o 
more  data  processing  centers  wi] 
usually  be  associated  with  eacl 
switching  center,  some  in  their  im 
mediate  vicinities,  and  some  remote 
ly  located. 

Figure  1  shows  the  initial  networl 
configuration  presently  planned  fo 
COMLOGNET.  The  actual  switchini 
center  locations  are  shown,  togethe 
with  some  trunk  and  tributary  cir 
cuits.  The  manual  relay  center 
shown  in  Figure  1  are  for  the  pur 
pose  of  assisting  in  an  orderly  cut 
over  of  the  automatic  centers  ane 
their  tributaries,  and  will  be  phasec 
out  after  the  network  is  fully  opera 
tional.  A  typical  base  connected  tc 
the  system  has  one  termination  in  i 
switching  center.  Base  distributior 
systems  will  be  installed  at  those  bases 
having  requirements  for  several  lo 
cal  delivery  and/or  pickup  points 
and  where  more  than  a  single  termi¬ 
nation  is  not  justified. 

Figure  2  is  a  simplified  block  dia¬ 
gram  from  which  we  shall  be  able  to 
trace  the  flow  of  traffic  through  a 
switching  center.  On  the  left  side, 
the  transmission  facilities,  which  op¬ 
erate  in  both  incoming  and  outgoing 
directions,  are  connected  to  the  mod¬ 
ulators  and  demodulators  that  are 
necessary  to  obtain  the  benefits  of 
carrier  system  performance  and  to 
obtain  the  highest  practical  bit  rates 
from  the  communication  facilities. 

The  next  block  is  the  switching 
unit  where  circuit  switching  is  car¬ 
ried  out.  For  direct  user-to-user  con¬ 
nections,  this  unit  switches  pairs  of 
lines  from  the  top  group.  A  connec¬ 
tion  between  a  line  in  the  top  group 
and  one  in  the  bottom  group  provides 
a  path  between  a  circuit-switching 
subscriber  and  the  store-and-forward 
portion  of  the  center. 

The  buffer  units  perform  the  func¬ 
tions  of  serial-to-parallel  conversion 
and  conversion  from  line  rates  to  the 
extremely  high  internal  rate  of  the 
switching  center.  The  center  can  read 
a  character  in  a  fraction  of  the  time 
it  takes  for  the  character  to  arrive, 
so  there  is  need  for  temporary  per- 
line  character  storage,  which  is  fur¬ 
nished  by  the  buffers.  However,  per¬ 
haps  a  better  understanding  of  the 
system  functions  may  be  reached  if 
the  buffer  units  and  the  sampler  unit 
are  thought  of  as  both  being  parts  of 
the  accumulation/distribution  unit, 
which  I  shall  call  the  ADU.  The  prin¬ 
cipal  functions  of  the  ADU  are: 

1.  Sampling  incoming  channels 
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the  switching  center.  The  flow  of 
message  information  will  be  from  the 
drum  to  the  high  speed  memory 
through  the  tape  control,  tape  switch¬ 
ing,  and  tape  station  converter  units 
to  a  tape  transport.  The  tape  station 
converter  provides  the  code  conver¬ 
sion  and  other  “marriage”  facilities 
necessary  to  give  compatibility  with 
a  computer  tape  transport,  such  as  a 
Uniservo  II  or  an  IBM  type  727. 

Record  Sorting 

Frequently,  the  text  of  a  data  mes¬ 
sage  will  consist  of  a  number  of  rec¬ 
ords,  each  of  card  length  and  associ¬ 
ated  with  some  supply  category,  such 
as  a  particular  weapon  system.  The 
category  will  be  identifiable  by  infor¬ 
mation  contained  in  certain  fields  of 
the  record.  The  CDP  will  be  required 
to  examine  the  individual  records  and 
sort  them  onto  several  magnetic 
tapes,  one  per  category,  so  that  traffic 
of  each  category  can  be  processed  in 
a  separate  EDP  run. 

If  the  message  is  to  be  relayed  to 
a  tributary  station  or  to  another 
switching  center,  the  CDP  processes 
it  in  a  similar  manner.  Instead,  how¬ 
ever,  of  invoking  a  sub-routing  which 
sorts  the  text  onto  local  tapes,  it  will 
set  up  the  orders  for  routing  and 
queuing  the  message  for  one  of  the 
outgoing  lines.  As  soon  as  the  mes¬ 
sage  reaches  the  head  of  the  queue 
(which  is  maintained  by  precedence), 
it  is  read  off  the  drum  and  copied, 
block  by  block,  to  the  proper  out¬ 
going  ADU  zone  as  space  there  be¬ 
comes  available.  From  the  point  of 
view  of  the  CDP,  the  transaction  is 
now  complete.  Transmission  to  the 
next  station  of  the  route  proceeds  as 
fast  as  the  capacity  of  the  line  per¬ 
mits. 


processing  center.  Characters  of  the 
message  arrive  serially,  via  demod, 
crypto,  and  Technical  Control,  at  one 
of  the  buffers,  where  they  are  stored 
temporarily,  one  at  a  time.  (Buffers 
for  higher  speed  channels  will  have 
storage  for  two  or  more  characters.) 
In  a  scan  by  the  ADU,  one  character 
is  extracted  from  the  buffer  (and 
from  all  other  full  buffers)  and  load¬ 
ed  into  a  temporary  high  speed  store 
in  the  ADU.  The  capacity  of  this 
store  is  equivalent  to  a  few  seconds 
of  transmission. 

The  CDP  performs  a  similar  scan 
of  the  ADU  store  and  transfers  to  its 
high  speed  memory  working  storage 
any  traffic  which  may  have  been  ac¬ 
cumulated.  By  virtue  of  the  “cush¬ 
ion”  provided  by  the  ADU  storage, 
the  period  of  this  scan  can  be  of  the 
order  of  a  few  seconds  and  may  vary, 
in  contrast  with  the  ADU’s  scan  of 
the  buffers,  which  is  of  the  order  of 
milliseconds  and  is  fixed. 

Storing  the  Message 

When  the  heading  of  the  message 
has  been  copied  into  working  stor¬ 
age,  the  CDP  can  examine  the  rout¬ 
ing  indicators  and  other  control  in¬ 
formation  to  ascertain  how  the  mes¬ 
sage  is  to  be  handled.  The  message 
will  then  be  indexed  for  storage  on 
one  of  the  in-transit  storage  magnetic 
drums.  As  successive  blocks  of  the 
message  arrive  and  are  withdrawn 
from  the  ADU,  the  CDP  will  store 
them  on  the  drum,  indexed  for  ready 
retrieval.  In  general,  transmission 
of  a  message  will  not  start  until  the 
whole  message  has  been  stored. 

Since  our  message  is  addressed  to 
an  EDP  installation  next  door,  it  will 
not  be  transmitted  over  an  outgoing 
channel  but  will  be  written  on  a  mag¬ 
netic  tape  directly  associated  with 


2.  Performing  code  conversion, 
when  necessary 

3.  Temporarily  storing  incoming 
and  outgoing  information 

4.  Providing  automatic  accuracy 
control 

5.  Controlling  and  coordinating 
outstation  and  trunk  transmis¬ 
sion,  including  the  stepping  of 
output  signals  under  control  of 
external  time  synchronous  de¬ 
vices  and,  alternatively,  with 
synchronizing  information  from 
a  station  clock  or  frequency 
standard.  Actually,  there  are 
up  to  four  ADU’s  in  a  switch¬ 
ing  center,  each  providing  serv¬ 
ice  for  25  full-duplex  channels. 

The  next  unit,  the  Communications 
Data  Processor,  must,  as  its  name 
suggests,  perform  a  large  number  of 
fairly  complex  tasks  of  data-process- 
ing.  Consequently,  for  economy,  sim¬ 
plicity,  and  flexibility,  it  is  a  stored- 
program  device,  similar  to  a  high- 
performance  general-purpose  com¬ 
puter.  The  principal  elements  of  the 
CDP  are: 

1.  Program  control 

2.  High  speed  core  memory,  for 

a.  Programs 

b.  Routing  doctrine  (tables) 

c.  Priority  doctrine  (tables) 

d.  Working  store  for  messages 

e.  Queues 

3.  Tape  control 

4.  Drum  control 

As  I  have  explained,  the  CDP  is 
duplicated  to  ensure  continuity  of 
service.  Both  units  have  access  to  the 
ADU’s,  to  the  In-Transit  Store  mag¬ 
netic  drums,  and  to  the  common  Tape 
Switching  Unit. 

Message  Processing 

Now,  I  would  like  to  trace  an  in¬ 
coming  data  message  through  the 
switching  center  and  to  a  local  data- 
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in  the  speed  range  40-400  bauds 


Rapidly  increasing  international  use  of 
high-speed  synchronous  telegraph  systems 
has  led  to  the  urgent  need  for  suitable 
distortion  measuring  equipment.  M.S.  Type 
TCA1219,  manufactured  by  A.E.I.  at  their 
Woolwich  factory  to  a  British  Post  Office 
design,  enables  distortion  measurements  to 
be  made  within  1%  accuracy.  The  method 
of  indication  is  by  bright  spots  on  the 
circular  time  base  of  a  cathode-ray  tube. 
Screening  and  the  fitting  of  radio  inter¬ 
ference  suppressors  have  been  given  par¬ 
ticular  attention. 


Weight 
Power  supply 
Power  consumption 


17  in.  high  x  15  in.  wide 
I,  X  18  in.  deep 

110  lb. 

200/250  V.  50  c.p.8. 

170  w. 


Telecommunications  Division 

Transmission  Department  Woolwich  London  SEI8 
Atsociofed  Electrical  Industries  Limited 


PRIVATE  COMPANIES 
TO  USE 

MICROWAVE  FREQUENCIES 


J-  REQUENCIES  ABOVE  890  MC  CAN  now  be  allocated  to 
private  users  as  a  result  of  the  Federal  Communica¬ 
tions  Commission  order  handed  down  September  28,^ 
1960.  This  order  overruled  objections  of  the  common 
carrier  companies  in  the  Docket  11866  hearings.  (See 
Signal,  p.  7,  Sept.  1960).  Seeing  no  reason  to  further 
delay  granting  private  companies  the  right  to  set  up  their 
own  communications  systems  using  frequencies  in  the 
microwave  area  of  the  radio  spectrum,  the  FCC  reaffirmed 
its  August  6,  1959,  order.  This  order  opened  up  the  890 
me  and  above  bands  for  use  of  private  communications 
systems. 

Last  July  the  request  for  allocation  of  microwave  fre¬ 
quencies  for  use  by  private  companies  was  opposed  by 
the  common  carrier  companies  on  the  ground  that  future 
space  communications  needs  would  necessitate  the  exclu¬ 
sive  use  of  large  blocks  of  microwave  frequencies.  Due 
to  interference  problems,  space  communications  systems 
will  not  be  able  to  share  frequencies  with  other  systems, 
the  common  carriers  stated.  Thus,  they  urged  that  these 
frequencies  be  reserved  for  space  communications. 

The  new  FCC  order  states  that  space  communications 
systems  and  other  systems  should  be  able  to  share  fre¬ 
quencies  “provided  adequate  care  is  taken  in  system  de¬ 
sign  and  in  the  coordination  of  day-to-day  changes  in  cir¬ 
cuitry  of  the  sharing  systems.” 

The  order  does  not  make  specific  allocations  for 
space  needs,  although  the  FCC  pointed  out  that  its  sep¬ 
arate  Notice  of  Inquiry  (Docket)  13522)  calls  for  com¬ 
ment  by  March  1,  1961,  as  to  space  communications 
needs  on  a  longer  range  basis.  Should  future  investiga¬ 
tion  prove  that  space  communications  needs  require  the 
exclusive  use  of  microwave  frequencies,  the  FCC  will 
have  to  take  away  some  frequencies  from  certain  users. 

In  answer  to  the  economic  question  raised  by  the  com¬ 
mon  carriers,  the  order  states  that  establishment  of  pri¬ 
vate  communications  systems  will  not  impair  the  ability 
of  the  common  carrier  companies  to  provide  “an  ade¬ 
quate  nationwide  service  at  reasonable  charges.”  The 
common  carriers  argued  that  their  loss  of  revenue, 
caused  by  private  companies  operating  their  own  systems 
instead  of  using  common  carrier  facilities,  would  produce 
an  economic  hardship. 

These  private  microwave  users  will  be  licensed  on  the 
same  eligibility  basis  as  is  now  provided  for  mobile  op¬ 
erations  in  the  Safety  and  Special  Radio  Services.  Some 
of  the  users  expected  to  apply  for  licenses  are  educa¬ 
tional  institutions,  state  and  federally  regulated  public 
utilities,  manufacturers,  banks  and  department  stores. 

This  latest  ruling  in  the  microwave  docket  does  not 
represent  a  unanimous  decision  of  the  FCC  Commission¬ 
ers.  Commissioner  Craven  dissented.  Commissioner  Bart¬ 
ley  concurred  in  part,  and  Commissioner  King  did  not 
participate.  Commissioner  Craven  stated  that  space  com¬ 
munications  needs  warrant  exclusive  use  of  microwave 
frequencies,  and  that  private  microwave  companies  should 
utilize  the  microwave  facilities  of  the  common  carriers 
rather  than  establish  their  own  microwave  systems.  In  a 
brief  statement,  Commissioner  Bartley  noted  that  eligi- 
fpT  licensing  of  private  users  should  be  restricted 
to  organizations  where  special  need  is  shown  for  remote 
area  communications  and  is  not  otherwise  available.” 
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THE  ELECTRONICS  FIELD  ALSO  RELIES  ON  RADIATION  FOR... 


MONITOR...TEST...ANALYZE... 


telegraph  and  data  transmission  systems  without  interrupting  traffic 


Circuit  downtime  is  lost  time.  Save  it  by  diagnosing  the  trouble  in 
communications  links  while  they  are  operating.  Radiation’s  new 
Telegraph  Distortion  Measuring  and  Monitoring  System  permits  on¬ 
line  testing  and  wave-form  analysis  of  telegraph  and  data  transmis¬ 
sion  circuits.  Thus,  the  trouble  in  a  deteriorating  link  can  often  be 
diagnosed  and  remedied  without  interrupting  message  traffic. 

With  miniaturized  components  for  space  saving  compactness,  the 
TDMS  can  replace  most  test  equipment  now  required.  This  permits 
a  reduction  of  test  equipment  costs  and  increases  maintenance  effi¬ 
ciency.  Portability  is  achieved  at  the  “push  of  a  button.” 

For  complete  technical  data  on  the  TDMS  and  its  many  capabili¬ 
ties,  write  for  Bulletin  E-IOOB  to  Radiation  Incorporated,  Dept,S-ll, 
Melbourne,  Fla. 
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RADIPLEX  89-a  48-channel  low-level  multiplexer  with 
broad  data  processing  applications.  Features  rugged 
solid-state  circuitry,  almost  unlimited  programming  flex¬ 
ibility,  unique  modular  construction  for  compactness  and 
exceptional  ease  of  operation  and  maintenance. 


RADICORDER-Multistylus  recorder  provides  high-speed 
instantaneous  readout  for  wide  range  of  data  acquisi¬ 
tion  or  processing  systems.  Eliminates  necessity  of  elec¬ 
tronically  translating  complete  data,  thereby  reduces 
computer  work  loads. 


TELEMETRY  TRANSMITTER- Model  3115  is  a  rugged- 
ized  215-260  MC  unit  with  extremely  linear  FM  output 
under  the  most  severe  environmental  conditions.  With 
its  record  of  outstanding  performance  in  many  missile 
programs.  Model  3115  is  specified  by  leading  missile 
manufacturers. 
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A  surgeon  and  his  staff  utilize  the  Winston-Green  Blood  Pressure  Follower, 


NEW  ELECTRONIC  EQUIPMENT 
AIDS  MEDICAL  SCIENCE 


sion  hesitates  to  accept  anything  new 
and  revolutionary. 

Among  the  latest  and  most  unique 
electronic  equipments  to  be  inte¬ 
grated  into  medical  and  surgical  use 
is  the  Winston-Green  Blood  Pressure 
Follower,  designed  and  manufactured 
by  the  Winston  Electronics  Limited, 
of  Shepperton,  Middlesex,  England, 
in  conjunction  with  Dr.  J.  H.  Green, 
Director  of  the  Department  of  Physi¬ 
ology,  Middlesex  Hospital  Medical 
School,  London.  It  is  an  interesting 
device  in  that  it  has  the  unique  dual 
capability  of  continuously  recording 
and  controlling  human  blood  pressure 
over  prolonged  periods  of  time  with¬ 
out  discomfort  to  the  patient  or  spe¬ 
cial  effort  on  the  part  of  the  hos¬ 
pital  staff.  A  production  model  has 
been  in  continuous  use  for  the  past 
two  years  in  the  operating  room  of 


the  West  London  Hospital,  recording 
blood  pressure  changes  of  patients 
during  hundreds  of  surgical  opera¬ 
tions.  In  addition  to  its  normal  task 
of  recording  blood  pressure,  the 
equipment  has  the  capability  of  regu¬ 
lating  the  infusion  of  drugs  into  a  pa¬ 
tient  to  maintain  a  predetermined 
(pre-set)  blood  pressure  level  and  its 
alarm  system  alerts  medical  and  sur¬ 
gical  personnel  of  any  fluctuation  of 
blood  pressure  above  or  below  the 
pre-set  limits.  This  item  is  of  par¬ 
ticular  value  in  cases  involving  shock, 
hemorrhage,  cardiovascular  accidents 
and  hypertensive  attacks.  Even 
though  the  Blood  Pressure  Follower 
has  already  proven  its  value  to  the 
surgical  and  post-surgical  aspects  of 
medicine,  its  full  potential  worth  to 
the  medical  profession  as  a  whole  has 
not  as  yet  been  realized. 


An  increasing  amount  of  time 
and  effort  has  been  devoted  in 
recent  years  to  the  development  and 
application  of  electronic  equipment, 
devices  and  techniques  to  assist  medi¬ 
cal  science  in  its  eternal  struggle  to 
prolong  life.  Considerable  equipment 
now  exists  that  was  totally  unknown 
a  few  years  ago  and  increasing 
amounts  are  being  developed,  pro¬ 
duced  and  integrated  into  medical 
and  surgical  use  daily.  In  addition  to 
being  well  received  by  the  medical 
profession  and  the  public  at  large, 
the  development  and  use  of  these  new 
equipments  and  techniques  has 
opened  up  a  new  era  of  cooperation 
between  medical  and  electronic  re¬ 
search  and  development  (R&D)  sci¬ 
entists.  But  most  important  of  all, 
it  conclusively  refutes  the  age-old 
accusation  that  the  medical  profes¬ 
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Doctors  and  surgeons  have  long 
known  that  “a  better  mousetrap”  was 
needed  to  provide  a  simple,  yet  accu¬ 
rate  device  to  effect  the  reading  and 
recording  of  blood  pressure,  especial¬ 
ly  during  certain  critical  periods  of 
examination,  treatment,  surgery  and 
recovery.  Even  though  the  need  ex¬ 
isted,  no  one  seemed  to  be  doing 
anything  about  it  until  the  Winston 
Electronics  Company  R&D  team  took 
a  look  at  the  situation  and  decided 
they  could  come  up  with  the  answer. 
As  a  result  of  four  years  of  devoted 
effort  and  hard  work,  the  equipment 
was  developed  and  is  now  being  man¬ 
ufactured  and  delivered  to  hospitals 
throughout  the  world.  It  is  all  the 
more  interesting  to  note  that  the  de¬ 
velopment  team  succeeded  in  master¬ 
ing  a  concept  long  known  to  both  the 
medical  and  electronics  people  but 
never  previously  successfully  mas¬ 
tered  and  harnessed  for  use. 

The  old  cut-and-dried  method  of 
taking  blood  pressure  through  the  use 
of  an  arm  cuff,  the  standard  sphyg¬ 
momanometer  and  a  stethoscope  to 
listen  to  sounds  in  the  artery  below 
the  arm  cuff,  certainly  left  much  to  be 
desired.  The  disadvantages  and  dis¬ 
comfort  of  the  tightly  inflated  arm 
cuff  is  well  known.  In  addition  to  the 
physical  discomfort  to  the  patient 
and  other  inherent  disadvantages,  the 
stethoscope  required  quiet  surround¬ 
ings  for  use,  provided  only  spot  read¬ 
ing  and  required  the  full  attention  of 
the  doctor  or  attendant  concerned. 
Another  method,  somewhat  more  in¬ 
volved,  necessitates  arterial  puncture 
and  requires  the  use  of  a  hollow 
needle  or  plastic  tube.  In  addition  to 
the  obvious  discomfort  to  the  pa¬ 
tient,  this  method  also  presents  the 
danger  of  a  clot  (thrombosis)  form¬ 
ing  in  the  artery  at  the  point  of  pene¬ 
tration  of  the  needle  or  tube. 


Requiremenlg  of  New  System 

After  reviewing  the  situation,  it 
was  quite  obvious  to  the  R&D  people 
that  a  whole  new  approach  was  need¬ 
ed — something  simple,  yet  reliable, 
accurate  and  foolproof.  In  contrast 
with  the  old  methods  formerly  used, 
the  new  system  must  provide  con¬ 
tinuous  visual  display  as  well  as  a 
permanent  record  on  a  chart  or  tape 
without  discomfort  to  the  patient  or 
trouble  to  the  hospital  staff.  The  sys¬ 
tem  must  operate  continuously  and 
efficiently  without  disturbing  the  pa¬ 
tient  who  might  even  be  unconscious, 
asleep  or  just  resting  quietly.  The 
equipment  must  be  operationally  flex¬ 
ible  and  capable  of  being  operated  in 
the  same  room  with  the  patient  or  at 
a  remote  location  out  of  sight;  fool¬ 
proof  safeguards  must  be  provided; 


an  alarm  system  must  be  provided 
that  will  alert  attendants  of  the  fact 
that  the  patient’s  permissible  upper 
or  lower  limits  of  blood  pressure  has 
been  reached  —  this  to  be  effected 
through  the  medium  of  a  pre-set  con¬ 
trol  device;  an  auxiliary  device  must 
work  in  conjunction  with  the  blood 
pressure  pre-set  device  that  will  be 
capable  of  infusing  drugs  into  the 
patient  in  the  desired  quantity  when 
a  specific  blood  pressure  is  reached 
and  then  automatically  shut  off  the 
supply  when  the  required  new  level 
of  pressure  is  reached. 

When  combined,  the  over-all  list  of 
requirements  appeared  quite  formid¬ 
able.  This  task,  much  like  numerous 
others  tackled  by  devoted  electronics 
people  throughout  the  world,  was 
faced  and  met  with  resolution.  The 
development  was  accomplished  in 
just  four  years,  a  tribute  to  the  peo¬ 
ple  concerned. 

Although  the  general  principles 
upon  which  the  Blood  Pressure  Fol¬ 
lower  are  based  have  been  well  known 
for  some  time,  it  required  the  cooper¬ 
ation  and  alliance  of  medical,  pneu¬ 
matic  and  electronics  research  and 
engineering  personnel  to  design  and 
develop  the  equipment,  prove  its 
worth  and  make  it  available  for  use. 

One  of  the  main  principles  upon 
which  the  instrument  is  based  is  the 
use  of  a  finger  or  a  toe  as  the  source 
of  pulsation.  A  piezo-electric  crystal, 
which  acts  as  a  transducer,  is  placed 
over  the  digital  artery  and  the  finger 
or  toe  inserted  in  an  occlusion  cuff. 
This  cuff  is  enclosed  in  a  plastic  tube 
and  is  inflated  by  a  small  air  pump. 
Since  the  piezo-electric  crystal  re¬ 
sponds  to  variations  in  the  digital 
pulse,  the  impulses  from  the  trans¬ 
ducer  are  used  to  control  the  pres¬ 
sure  in  the  cuff  and  thus  provide  a 
continuous  recording.  An  electro¬ 
magnetic  valve  periodically  opens  and 
closes  to  control  the  air  pressure  in 
the  cuff.  A  fixed  leak  deflates  the 
cuff  when  arterial  pulsations  stop  as 
the  pressure  in  the  cuff  exceeds  ar¬ 
terial  pressure;  the  electro-magnetic 
valve  then  opens  automatically,  more 
air  is  pumped  into  the  cuff  and  the 
cycle  is  completed.  This  cuff  infla¬ 
tion-deflation  cycle  is  repeated  on  a 
continuing  basis  for  the  period  that 
the  recording  of  blood  pressure  of 
the  patient  is  required.  The  cuff  pres¬ 
sure  in  this  way  follows  changes  in 
systolic  blood  pressure  and  reveals 
all  such  changes  on  easy-to-read  in¬ 
struments.  The  simple,  yet  all-impor¬ 
tant,  principle  of  inserting  an  entire 
finger  or  toe  into  the  rigid  plastic 
tube  which  contains  the  pneumatic 
cuff,  minimizes  the  risk  of  oedema 
when  blood  pressure  recordings  are 


required  over  long  periods  of  tin 
Oedema  is  an  abnormal  accumul 
tion  of  watery  fluid  in  certain  caviti 
of  the  body.  The  cuff  is  designed 
be  capable  of  being  worn  for  mar 
hours  without  discomfort.  By  mer 
ly  changing  the  finger  or  toe  use 
every  four  hours  or  so,  records  c* 
be  obtained  over  extended  period 
of  time. 

Combined  Efforts  of  Electronu 
and  Medical  Research 

There  are  many  reasons  why  £ 
equipment  of  this  type  is  being  wc 
corned  throughout  the  world  of  med 
cal  science.  Engineering-wise,  it  re] 
resents  the  combined  efforts  of  ele 
tronic  and  medical  research,  the  er 
result  of  which  has  presented  a  pr 
cision  equipment  to  assist  man  in  h 
eternal  wish  to  prolong  life.  From 
medical  science  point  of  view,  i 
benefits  are  many  and  varied.  I 
value  to  the  surgeon  during  an  o] 
eration  has  already  been  demoi 
strated  and  proven  during  hundrec 
of  operations.  Its  usage  in  this  r 
gard  is  now  a  matter  of  record  sine 
much  of  the  early  work  with  tl 
equipment  was  actually  carried  out  i 
the  operating  room  of  the  West  Loi 
don  Hospital.  In  addition  to  surger; 
numerous  other  aspects  of  medicir 
call  for  specialized  recordings  ( 
blood  pressure,  such  as  drug  r 
sponses,  postural  hypertensive  drug 
post-surgical  requirements,  patien 
still  under  drugs,  recipients  of  bloo 
transfusions,  mental  medicine,  as  we 
as  the  normal  examination  requin 
ments  and  diagnostic  studies.  Sine 
these  situations  all  require  a  contim 
ous  record  of  blood  pressure  change 
any  new  system  that  can  obtain  th 
information  without  resorting  to  tli 
old  cumbersome  methods  must  obv 
ously  represent  a  step  in  the  rigl 
direction.  The  Winston-Green.  Bloo 
Pressure  Follower  accomplishes  th 
purpose  quite  nicely. 

The  accuracy,  flexibility,  ease  ( 
operation  and  savings  of  time  an 
personnel  are  all  important  attribute 
of  the  Blood  Pressure  Follower.  Il 
impact  on  the  medical  world  has  bee 
most  promising.  It  is  already  bein 
hailed  as  “one  of  those  instrumeni 
that  should  be  by  the  side  of  ever 
hospital  bed.”  While  this  ideal  ma 
be  somewhat  Utopian,  the  thought  i 
good.  The  sentiment  sums  up  th 
potential  scope  of  the  Blood  Prei 
sure  Follower  in  future  medical  trea 
ment  throughout  the  world  and  marl< 
yet  another  milestone  in  the  dire( 
cooperation  and  inter-relationship  c 
the  electronic  industry  with  all  pr( 
fessions  anri  fields  of  endeavor. 
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•  improved  performance  and  characteristics 

•  decreased  size,  weight  and  power  consumption 

•  functional  replacements  for  Military  types  TDV'7  and  7093 
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Rear  view  of  a  Multiplexer- 
Demultiplexer  Shelf,  Type  250 
Model  1,  showing  2  Transistorized 
Power  Suppliers  and  Changeover 
Relay. 


ALL-TRANSISTOR 


ORTHERN  Radio 


MULTIPLEXER  and  DEMULTIPLEXER 
Type  248  Model  1  Type  249  Model  1 


The  new  Multiplexer,  Type  248  Model  1  (functional  replacement  for  Multiplexer  TD97-FTG-2), 
and  Demultiplexer,  Type  249  Model  1  (functional  replacement  for  Demultiplexer  TD98-FGR-3)  are 
intended  for  use  with  twin-channel,  single-sideband  radio  circuits  operating  in  the  high-frequency 
range.  Their  purpose  is  to  derive  two  voice-frequency  circuits  from  each  of  the  radio  channels. 
By  means  of  frequency  division  multiplexing,  the  radio  bandwidth  from  200  to  6000  cps  is 
divided  into  two  transmission  circuits,  each  with  a  bandwidth  from  375  to  3025  cps.  Four  such 
vf  circuits  are  derived  from  the  twin-channel  radio,  and  these  are  used  to  transmit  carrier  tele¬ 
graph  signals  or  to  provide  telephone  or  facsimile  service. 

The  Multiplexer  and  Demultiplexer  are  designed  to  slide  into  the  Northern  Radio  Type  250  Model 
1  Shelf,  which  accommodates  two  each  Multiplexers  or  Demultiplexers,  or  one  each  Multiplexer 
and  Demultiplexer. 
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A  SIGNAL  STAFF  REPORT 

NTDS 

NAVAL  TACTICAL  DATA  SYSTEM 


HE  RECENTLY  ANNOUNCED  NaVAL 
Tactical  Data  System  (NTDS) 
will  automate  many  of  the  functions 
now  provided  by  shipboard  Combat 
Information  Centers  (CIC).  It  was 
realized  shortly  after  World  War  II 
that  manual  posting  of  information 
was  too  slow  to  provide  the  decision 
lead-time  necessary  for  modern  war¬ 
fare.  The  speed  and  lethality  of  su¬ 
personic  and  atomic  weapons  that 
can  be  directed  against  naval  forces 
can  saturate  manual  reporting  sys¬ 
tems  and  practical  procedures.  The 
development  of  solid  state  computers 
and  real  time  data  processing  tech¬ 
niques  have  made  possible  the  au¬ 
tomation  of  some  CIC  functions. 

The  heart  of  the  system  is  a  com¬ 
puter,  which  processes  information 
received,  generates  displays  and  con¬ 
structs  command  messages  for  exe¬ 
cuting  decisions  reached  on  the  basis 
of  the  information  displayed.  In  prac¬ 
tice,  information  from  radar,  sonar 
and  other  sources  will  be  transmitted 
in  teletype  form  directly  to  the  com¬ 
puter.  Under  control  of  a  stored  pro¬ 
gram  the  computer  processes  this 
information.  By  referring  to  other 
stored  information,  the  computer 
then  recommended  a  solution  to  the 
tactical  problem  and  shows  the  solu¬ 
tion  on  a  computer  generated  display 
device.  If  the  recommended  solution 
appears  satisfactory  to  the  command¬ 
er,  he  presses  a  button  to  have  the 
computer  issue  the  necessary  orders 
for  execution  of  the  solution.  In 
cases  where  the  commander  feels  he 
can  improve  on  the  computer’s  rec¬ 
ommendations,  he  enters  corrections 
on  the  display.  Orders  are  then  sent 
out  by  the  computer  to  execute  the 
commander’s  solution. 

The  computing  systems  in  various 
ships  will  be  linked  together  and 
linked  with  shore  facilities  by  radio 
links.  This  will  permit  computers  to 
talk  with  each  other  without  manual 
intervention.  Data  links  from  ships 
to  aircraft  will  relay  instructions  from 


computers  to  a  display  in  front  of  the 
pilot.  The  result  is  a  task  force  of 
ships  and  aircraft  able  to  act  as  one 
in  rapidly  changing  tactical  situa¬ 
tions. 

New  tactical  concepts  have  been 
developed  to  utilize  the  considerable 
capabilities  of  NTDS. 

The  NTDS  is  another  example  of 
military-industry  cooperation.  More 
than  twenty  contractors  have  partici¬ 
pated  in  developing  the  system.  Over¬ 
all  system  responsibility  rests  with 
the  Office  of  the  Chief  of  Naval  Op¬ 
erations,  with  the  Bureau  of  Ships 
as  prime  executor  in  system  technical 
design,  contract  administration  and 
hardware  implementation.  The  Naval 
Electronics  Laboratory  is  responsible 
for  analysis,  test,  evaluation  and  de¬ 
sign  improvements. 

Remington  Rand  Univac  provided 
the  system  design  and  developed  the 
computer  for  shipboard  use.  The 
computer  is  a  general  purpose  solid 
state,  random  access  machine  occupy¬ 
ing  approximately  the  same  volume 
as  an  office  desk.  It  does  the  same 
work  as  two  Univac  1103’s.  Access 
time  is  2.5  microseconds  and  instruc¬ 
tion  execution  time  is  20  microsec¬ 
onds.  It  is  of  modular  design  for 
ease  of  service. 

Prime  contractor  for  displays  is 
Hughes  Aircraft  Company.  The  dis¬ 
play  will  provide  visual  representa¬ 
tion  of  tactical  situations.  Informa¬ 
tion  displayed  includes  the  locations 
of  the  whole  task  force,  the  ship’s 
position  in  the  task  force,  and  the 
nature  and  location  of  enemy  targets. 
The  Hazeltine  Company  and  Strom- 
berg-Carlson  Company  also  partici¬ 
pated  in  display  development. 

The  radio  links  are  being  furnished 
by  Collins  Radio  Company.  They  will 
be  high  power  SSB  data  links  to  pro¬ 
vide  the  computer-to-computer  com¬ 
munications  capability.  Other  data 
link  equipment  was  developed  by  the 
Manson  Laboratories,  Inc.,  and  West¬ 
ern  Electric  Co.  -  -  «  —  _ 


Accutron  [cont,  from  pg.  39) 

mechanism  permits  reliability  without 
dependence  on  exact  amplitude. 

The  timekeeping  operation  of  the 
tuning  fork  and  indexing  assembly 
is  a  mechanical  function.  The  ele¬ 
ment  that  powers  and  controls  the 
tuning  fork  is  electromagnetic  in  na¬ 
ture,  consisting  of  the  power  cell, 
transistorized  electronic  circuit  and 
electromagnetic  assembly.  Located  at 
the  tip  of  the  tuning  fork  tines,  the 
electromagnetic  assembly  consists  of 
a  piece  of  magnetic  iron  extending 
outward  from  each  tine.  Within  each 
piece  of  iron  is  a  conically-shaped 
magnet.  Between  the  iron  and  the 
magnet  lies  a  strong  magnetic  field. 

Extending  into  the  magnetic  field 
of  each  tine  is  a  coil  of  insulated 
wire  wound  on  a  cylindrical  plastic 
form.  These  forms  are  attached  to 
the  pillar  plate;  the  coils  do  not  move. 
The  magnet  assemblies  move  as  the 
tuning  fork  vibrates. 

Although  Accutron  resembles  a 
conventional  wrist  watch  in  its  use  of 
hands  to  display  time,  certain  ex¬ 
ternal  differ^ces  can  be  detected.  For 
example,  the  timepiece  does  not  have 
a  winding  and  setting  stem.  A  wind¬ 
ing  stem  is  not  needed  because  a 
small  power  cell  within  Accutron  en- 
energizes  the  movement;  therefore, 
there  is  no  need  to  “wind”  it.  Accu- 
tron’s  setting  mechanism  is  engaged 
by  a  small  recessed  handle  on  the 
back  of  the  case  adjacent  to  the  screw 
cap  that  hermetically  seals  the  open¬ 
ing  in  the  case  for  the  power  cell. 

Another  external  difference  is  the 
smooth  motion  of  the  electronic 
watch’s  sweep-second  hand.  In  con¬ 
ventional  watches,  the  sweep-second 
hand  rotates  in  perceptible,  jerky  mo¬ 
tions  that  represent  each  operation  of 
the  escapement  under  the  control  of 
the  balance  wheel  and  hairspring.  In 
the  Accutron  the  second  hand  re¬ 
volves  in  a  seemingly  stepless,  sweep¬ 
ing  motion,  though  actually  it  is  mov¬ 
ing  360  increments  per  second. 

Accutron  was  introduced  last  month 
by  its  developers,  Bulova  Watch  Com¬ 
pany,  Inc.  According  to  General 
Omar  N.  Bradley,  USA  (Ret.),  Bulova 
board  chairman,  the  company  began 
development  of  the  watch  eight  years 
ago.  Max  Hetzel,  a  Swiss  horologist 
and  electronic  engineer  who  is  now' 
Bulova’s  chief  physicist,  invented  the 
Accutron.  Micro-miniaturization  and 
refinement  of  the  electromagnetic  and 
electronic  components  of  the  device 
have  been  directed  for  the  past  five 
years  by  William  0.  Bennett,  vice 
president  of  research  and  engineering. 

Jewelry  stores  will  start  selling  the 
Accutron  this  month. 
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Icoraer  weigns  o.o  ids.  and  consumes 
approximately  10  watts.  Consoli¬ 
dated  Electrodynamics  Corp.  of  Calif., 
a  subsidiary  of  Bell  &  Howell  Co., 
developed  the  recorders. 

A  telemetry  subsystem  has  been 
provided  to  evaluate  the  perform¬ 
ance  and  environmental  condition  of 
the  satellite.  The  subsystem  consists 
of  the  various  telemetry  sensors,  the 
telemetry  generator  and  redundant 
1.5  watt  FM  transmitters.  The  all 
transistorized  telemetry  generator 
commutates  26  system  parameters, 
such  as  equipment  temperatures  and 
equipment  performance,  such  as  re¬ 
ceiver  signal-to-noise  ratios,  transmit¬ 
ter  power  outputs  and  power  system 
voltage  and  current.  The  generator 
weighs  21  lbs.,  and  requires  4.6  watts 
during  normal  operation.  The  tele¬ 
metry  transmitter  power  is  radiated 
from  four  whip  antennas  located  on 
the  equatorial  band  of  the  satellite.  A 
VHF  diplexer  is  included  to  permit 
simultaneous  VHF  transmitter  and 
VHF  receiver  operation. 

Courier  IB  has  a  50-milliwatt  tran¬ 
sistorized  VHF  transistorized  sub- 
system.  Redundant  transmitters  are 
used  to  increase  system  reliability. 
One  of  the  transmitters  is  left  oper¬ 
ating  when  the  satellite  is  not  in  ac¬ 
tive  use  to  permit  ground  stations  to 
determine  when  the  vehicle  comes 
over  the  horizon.  Each  beacon  trans¬ 
mitter  weighs  6  ounces  and  requires 
480  milliwatts  of  primary  power. 

The  20,000  silicon  solar  cells  cov¬ 
ering  Courier  convert  solar  energy 
into  electrical  power  to  operate  the 
electronic  equipment  in  the  satellite 
and  also  charge  miniature  nickel 
cadmium  batteries  for  operations 
when  the  satellite  ^is^  in  the  Earth’s 
shadow.  The  solar  cell  system  pro¬ 
vides  62  watts  of  power.  The  nickel 
cadmium  batteries  in  Courier  were 
developed  by  Sonotone  Corp.,  N.  Y. 

Other  subcontractors  not  men¬ 
tioned  previously  are:  Tally  Register 
I  Corp.  of  Seattle,  Washington — devel- 
^  oped  a  code  tape  reader;  Dow  Chem- 
ical  Co.  and  Westech  Plastics  of 
j  Santa  Clara,  Calif.  —  provided  mate- 

i  rials  for  bonding  solar  cells  to  the 
satellite  surface  as  well  as  internal 
structure  fastening;  Optical  Coating 
Lab.,  Inc.,  Santa  Rosa,  Calif.  —  pro¬ 
vided  protective  coatings  increasing 
solar  energy  system  efficiency;  and 
Sierra  Electronic  Corp.,  Menlo  Park, 
S  Calif. — fabricated  and  tested  a  por- 
S  tion  of  the  satellite  cables. 


for  the  U.  S.  Army  Signal  Corps' 
SWALLOW  AN/USD-4  Surveillance  Drone*' System 
produced  by  REPUBLIC  AVIATION  CORPORATION 
Missile  System  Division 


rew 


The  basic  BH183  AutoTemp^*"  is  matched  to 
the  curves  of  a  variety  of  transducers  to  measure 
the  various  phenomena  occurring  in  the 
test  models  of  the  Republic  SD-4  Swallow. 
Each  BH 18 3-series  3"- diameter  instrument  is 
completely  self-contained  (miniaturized,  silicon 
transistorized,  servo-driven,  hermetically  sealed) 
with  Zener  reference,  power  supply,  amplifier, 
servo  motor,  cold  junction  compensation  as 
needed  and  the  144-inch  slidewire  and  punched 
tape  to  linearize  e.m.f.  for  exact,  counter-type 
digital  readout.  Needle  pointers  are  provided  for 
quick  reference.  Accuracies  are  within  0.1%. 

AutoTemp^*"  —The  Instrument  with  the  Tape- 
Slidewire— is  produced  by  the  makers  of  the 
Jetcal®  Analyzer,  the  only  jet  engine  tester  used 
throughout  the  world! 


mic 


TURBINE  PRESSURE 


FUEL  FLOW  &  QUANTITY 


Full  information  is  available  for  the  asking! 


SaUs'Engineering  Offices: 

ATLANTA,  GA.,  COMPTON,  CAL.,  DAYTON,  OHIO,  VALLEY  STREAM, 
I.I.,  N.Y.,  WICHITA,  KAN.,  TORONTO,  ONT.  (George  Kelk  Ltd,) 
MITCHAM,  SURREY,  ENGLAND  (Bryans  Aeroqoipment  Ltd.) 
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*  Executive  Committee  Member, 


Executive  Committee  Meeting 
Held  September  28 

Members  of  the  Executive  Committee 
and  six  Regional  Vice  Presidents  of 
the  Association  met  September  28,  in 
Washington,  D.  C.  Many  items  touch¬ 
ing  on  the  plans  and  objectives  to  ad¬ 
vance  AFCEA  for  the  coming  year,  as 
well  as  current  affairs  and  areas  of 
concern  which  have  developed  during 
the  past  year,  occupied  the  attention 
of  the  Executive  Committee. 

The  E  xecutive  Committee  was 
pleased  to  note  an  increase  in  the  num¬ 
ber  of  AFCEA  chapters  during  the  past 
fiscal  year.  The  new  chapters  were: 
Syracuse,  Gncinnati,  Cape  Canaveral. 
Okinawa,  White  Sands  Missile  Range 
and  Lawton-Fort  Sill.  Ten  additional 
geographical  areas  in  the  United  States 
have  expressed  an  interest  in  forming 
a  local  chapter.  Preliminary  contact 
has  been  established  with  National 
Headquarters  who  will  help  in  every 
way  possible. 

A  report  of  membership  and  admin¬ 
istrative  procedures  as  well  as  Head¬ 
quarters  assistance  rendered  to  chapters 
was  another  phase  of  the  agenda.  W. 
Kelly  Mosley  gave  a  report  from  the 
Regional  Vice  Presidents’  Committee  on 
the  membership  rebate  situation.  It  was 
recommended  and  approved  to  give  $1 
rebate  to  chapters  for  all  members  who 
are  now  classified  as  sustaining  or 
group  company  representatives.  This 
will  mean  approximately  $2000  addi¬ 
tional  rebate  money  to  be  divided 
among  chapters. 

Vice  President  Frank  Stoner  intro¬ 
duced  an  Industry  Plan  designed  to 
assist  chapters  and  enhance  chapter 
meetings.  His  plan  will  be  sent  to  all 
chapters  for  their  consideration. 

William  C.  Copp  gave  a  report  on 
Convention  finances  and  plans  for  the 
1961  Convention  to  be  held  June  6,  7, 
and  8,  in  Washington,  D.  C.  A  motion 
was  passed  to  appoint  W.  J.  Baird,  Gen¬ 
eral  Manager  and  Editor  of  Signal, 
Convention  Chairman  with  authority  to 
proceed  with  the  1961  Convention 
plans. 

Regional  Vice  President  Walter  H. 
Pagenkopf  told  of  a  communications 
and  electronics  training  program  which 
has  been  organized  by  the  Decatur 
chapter.  Thirty-six  hour  courses  in  Be¬ 
ginners  Radio,  Advanced  Radio,  Tele¬ 
vision  Theory,  Television  Laboratory, 
Transistor  Theory,  Transistor  Applica¬ 
tions  and  Laboratory  and  Amateur  Ra¬ 
dio  are  begun  every  three  months.  At 
present  400  students  have  been  trained 
by  instructors  from  the  Decatur  Sig¬ 
nal  Depot.  The  tuition  for  any  36  hour 
class  is  $10,  plus  the  cost  of  required 
text  books. 

The  Executive  Committee  considered 
and  approved  the  Financial  Report  for 


AFCEA  Budget. 

Other  items  on  the  agenda  were 
report  on  Signal  Magazine  and  sj 
cial  issues  for  the  coming  year;  a  i 
port  on  the  presentation  of  the  Ho 
orary  Membership  to  Ex-President  H< 
bert  C.  Hoover,  on  September  22, 
New  York,  by  National  President  Be 
jamin  H.  Oliver,  Jr.;  a  report  on  tl 
AFCEA  Scholarship  Fund  proposal  I 
Regional  Vice  President  Ray  E.  Meyei 


Herbert  Rosen 


Herb  Rosen  Joins  Hoffman 
Electronics 

Herbert  H.  Rosen  has  joined  Hoffma 
V  Electronics  Corporation  as  Corporal 
Director  of  Public  Relations.  He  wi 
be  responsible  for  planning  and  coo 
dinating  the  public  relations  activitu 
within  the  Corporation’s  five  division 

Mr.  Rosen  joined  the  Natiom 
Aeronautics  and  Space  Administratio 
in  1958  as  the  Deputy  Director  of  tli 
Office  of  Public  Information,  earli< 
this  year  he  became  Assistant  Direi 
tor  for  Educational  Programs. 

At  the  1960  AFCEA  Convention  M 
Rosen  arranged  for  and  was  moderate 
for  a  Communications  and  Electronic 
panel.  Putting  A  Man  into  Space,  spoi 
sored  by  NASA. 

Prior  to  joining  NASA  he  was  Wasl 
ington  Editor  for  Hayden  Publication 
before  that  Chief  of  Technical  Info: 
mation  for  ACF  Electronics  and  Ni 
clear  Energy  Products  Division  of  AC 
Industries,  Inc.  Earlier  he  was  a  men 
ber  of  the  Office  of  Technical  Inform! 
tion  of  the  National  Bureau  of  Stan( 
ards,  where  he  had  started  as  a  mierc 
wave  standards  engineer. 

AFCEA  members  of  the  Washingtoi 
D.  C.  area  will  miss  “Herb,”  but  kno^ 
he  will  be  welcomed  by  members  o 
the  West  Coast  for  his  enthusiastic  sui 
port  of  AFCEA. 

Last  Call  For  Ham  Operators 

Because  Ray  Meyers  plans  to  go  t 
press  in  December,  those  who  still  hav 
not  submitted  their  call  letters  for  th 
1961  Ham  Radio  Operators  Director 
are  asked  to  do  so  at  once.  The  forr 
on  page  47  of  the  August,  1960  issue  o 
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maps  and  papers  are  among  the  items 
in  the  capsule.  A  helmet  radio,  solar 
cells  and  a  radiosonde  are  included 
among  the  electronic  equipment.  There 
is  also  a  microfilm  of  papers  by  Briga¬ 
dier  General  Albert  J.  Myers,  the  first 
Chief  Signal  Officer.  A  complete  in¬ 
ventory  list  of  all  items  was  sealed  in 
the  capsule. 
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In  Memoriam 

AFCEA  National  Headquarters 
was  sorry  to  hear  of  the  passing  of 
two  of  its  members. 

Lee  L.  Gleezen  died  on  September 
27.  At  the  time  of  his  death  he  was 
a  scientific  advisor  to  the  Commander 
of  NORAD.  Prior  he  was  with  the 
Bell  Telephone  Systems.  He  had 
been  an  active  member  of  AFCEA 
for  many  years  and  had  been  elected 
a  director  of  the  Rocky  Mountain 
Chapcer  for  1960-61.  He  was  chair¬ 
man  of  the  New  York  chapter  Mem¬ 
bership  Committee,  1945-51,  and  a 
member  of  the  board  of  directors, 
1945-48. 

Julian  K.  Sprague,  president, 
Sprague  Electric  Company,  died  re¬ 
cently.  He  was  the  brother  of  Robert 
C.  Sprague,  chairman  of  the  board, 
Sprague  Electric  Company,  who  is 
a  member  of  the  AFCEA  board  of 
directors. 


Signal  may  be  used  or  ham  operators 
may  send  their  call  letters,  name,  ad¬ 
dress,  firm  or  military  installation  and 
title  by  post  card  directly  to  National 
Headquarters,  1624  Eye  Street,  Wash¬ 
ington  6,  D.  C. 

David  Sarnoff  Receives  Eastman 
Achievement  Award 

David  Sarnoff,  Chairman  of  the 
Board  of  the  Radio  Corporation  of 
America,  has  been  named  as  one  of 
six  American  business  executives  to 
receive  the  first  annual  Eastman 
Achievement  Award.  The  award  is 
being  given  in  recognition  of  his  out¬ 
standing  contributions  to  the  progress 
of  the  electronics  industry,  as  well  as 
to  the  progress  and  economy  of  our 
country.  The  award  is  being  presented 
by  the  Eastman  School  of  New  York 
City,  which  was  founded  in  1853  and 
is  America’s  oldest  school  of  business. 

Brigadier  General  Sarnoff  rose  from 
a  telegraph  operator  to  President  of 
RCA  at  the  age  of  39.  He  was  the  first 
president  of  AFCEA  and  is  now  a  per¬ 
manent  member  of  its  board  of  direc¬ 
tors.  .  ^  h 


SIGNAL  Magazine  Is  Placed  in 
Time  Capsule  at  Fort  Monmouth 

A  copy  of  Signal  Magazine  was 
among  items  placed  in  a  time  capsule 
at  Fort  Monmouth,  New  Jersey.  The 
occasion  was  another  event  at  Fort 
Monmouth  in  commemoration  of  the 
first  centennial  of  the  Signal  Corps. 
Items  in  the  capsule  will  be  opened  on 
the  Corps’  20()th  birthday,  June  21, 
2060. 

Major  General  William  D.  Hamlin, 
commanding  general  of  the  Army  Sig¬ 
nal  Training  Command  and  Fort  Mon¬ 
mouth,  officiated  at  the  ceremony  held 
September  16.  The  installation  cere¬ 
mony  was  held  on  the  top  landing  of 
the  entrance  to  the  Post  headquarters 
building,  Russel  Hall. 

The  capsule  and  contents  weighed 
about  350  pounds,  with  the  cylinder 
copper  unit  measuring  24  inches  in 
diameter  and  46  inches  in  height.  Pro¬ 
tective  measures  such  as  inert  gas  in 
the  capsule  and  the  items  placed  in 
polyethylene  envelopes  will  insure  safe¬ 
keeping  of  the  contents. 

Photos,  charts,  documentary  films. 
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ANSWER  YOUR  CHRISTMAS 
SEAL  LETTER  TODAY 
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Major  General  William  D,  Hamlin  (left),  fhe  commanding  general,  and  Lieufenanf  Colonel 
Clarence  R,  Gibbs,  Cenfennial  Projecf  Officer,  officiate  in  placing  a  bronze  plaque  over  the 
3S0-pound  capsule  which  is  stored  in  a  tour-ton  concrete  vault  on  the  top  landing  of  the 
entrance  to  Post  headquarters  building,  Russel  Hall,  Fort  Monmouth,  New  Jersey.  \copY  of 
SIGNAL  Magazine  was  placed  in  the  capsule.  The  time  capsule  is  to  be  opened  June  21,  2060, 
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NEW  MEMBERS 

Listed  below  are  new  members  of  AFCEA  who  have 
joined  the  Association  during  the  month  of  September. 
Members  are  listed  under  the  chapter  with  which  they  are 
affiliated.  Those  members  who  are  amateur  radio  operators 
are  listed  adth  their  call  letters. 


ArUtona 

Edwin  K.  Erickson 
Elmer  D.  Butler 
William  Daniel 
Clarence  M.  Walker 

Atlanta 

Ted  A.  Wieland 
Ellis  R.  Heariii 
Chester  D.  Heldeman 
Louis  B.  Williams 
W.  H.  Jamison 
Lt.  Col.  Charles  E.  Byron 
Lt.  Col.  James  S.  Branch 
Willis  O.  Jackson 
Thomas  S.  Bowman 
George  M.  Olive 
Capt.  Rosser  L.  Fuller 
Elbert  E.  Redfearn 

Augusta-Fto  Gordon 

Robert  R.  Wilcox 

Baltimore 

Roderick  L.  Johnson 
Ralph  E.  Sturm 
Philip  Randolph  Pendleton 
William  Whitefield  Abbott 
Marvin  J.  Kahn 

Boston 

J.  F.  Ferrante 
Gilbert  L.  Steward,  Jr. 
Edward  J.  Macharrie 
Norman  M.  Fine 
J.  B.  Meagher 

D.  D.  Coffin 
J.  N.  Boland 
Clinton  E.  Roche 

Cape  Canaveral 

George  L.  Meredith 
Joseph  Harris 
Charles  D.  Houchin 
James  J.  Keith 
Ullie  Forrest  Merritt,  Jr. 
Charles  E.  Kiefer 

Central  Florida 

J.  B.  Williams 

Chicago 

Russell  Burt 
A.  V.  Scheirman 
H.  A.  Hahlbeck 
Charles  Honeywell 
Charles  W.  Thompson 
Richard  T.  Ummach 

E.  Clark  Shafer 
Forrest  M.  Haley 
Irvin  Pryble 
James  Brignall 
Casimir  Augustyn 
Alvin  Engel 
David  Hudson 


Dayton-W  right 

Michael  F.  Olah,  Jr. 

James  M.  Gallagher 
C.  L.  Backus 

Fort  Monmouth 

R.Adm.  C.  F.  Stillman 
G.  E.  Ronk 

R.  T.  Leary 
George  D.  Smith 
Oliver  F.  Reynolds 
Robert  Merton  Proctor 
Sam  E.  Edelstein,  Jr. 

Samuel  M.  Thomas,  Jr. 
Robert  N.  Bennett 
Maj.  Joseph  A.  Bailey 
Samuel  B.  Pierce 
James  F.  Mitchell 
Carlton  E.  Bessey 
Malcolm  M.  Schaffer 
Leonard  W.  Huband 

Greater  Los  Angeles 

Alfred  T.  Parker 

S.  F.  Eyestone 

Lt.  Col.  Oliver  L.  Akins 
James  A.  Pence 

Gulf  Coast 

Capt.  Debebe  Gabre  Amlak 
Maj.  Arthur  K.  Leder 
Robert  L.  Sparks 
M.  Estella  Hammack 
Capt.  Chris  D.  Tounis 
Sam  P.  Jones 
Arthur  P.  Kubicz 
James  J.  Dunlap 
Virgil  R.  Muse 
Howard  J.  Leach 
Rudd  G.  Philips 
George  G.  Roberts 
Maj.  Edgar  R.  Kleinhans 
Capt.  Calvin  J.  M.  Prince 
Talmadge  D.  Mooney 
Myer  Ellins 

Lawrence  F.  Amann,  K5TQN 
Col.  Wesley  E.  Calkins, 
W5HOP 

Maj.  Robert  R.  Snook 
Chester  F.  Zajac 
Daniel  Verzwyvelt 
Gilbert  V.  Watkins 
John  A.  Rogalski 
MSgt.  Daniel  M.  Salter 
MSgt.  Virgil  W.  Starkey 
MSgt.  Bernard  E.  Arciero 
Claude  D.  Prost 
MSgt.  Clarence  J.  Leither 
MSgt.  Russell  B.  Hester 

Hawaii 
Jack  G.  Kaye 

Maj.  Stanley  L.  James,  Jr. 

Lt.  Col.  Gene  D.  Moore 
Col.  Walter  A.  Simpson 


MSgt.  Mariano  V.  Arbis 
Capt.  John  K.  Hyatt,  Jr. 

Cdr.  John  Dennis  Mackinnon, 
Jr. 

Lt.  Joseph  R.  Bavle 

Lawton*Ft.  Sill 

Capt.  John  C.  Rives 
James  H.  Hysaw 

Montgomery 

H.  Broughton  Smith 
Richard  F.  Madison 

T.  Leslie  Samuel 
William  Henry  Clossick 
Hollis  H.  Rhodes 
Lee  C.  D.  Pond 

New  York 

E.  T.  Pastorino 
Max  Adler 

Dr.  Herbert  Trotter 
James  E.  Walsh,  Jr. 

M.  K.  Taylor 

F.  H.  Roby 
T.  M.  Cole 
Charles  A.  Stanley 
Ellsworth  G.  Dumas,  W2GWG 
Harry  G.  Huggins 

The  Honorable  Herbert  Clark 
Hoover 

Northeastern  University 

Kenneth  George  Soucy 
Richard  Thomas  Ford 
Michael  R.  Giammusso 
William  J.  Fudala 
Dennus  J.  Dupuis 
Charles  V.  Fanuele 
Earl  Dositheous  Campbell 
Charles  Severn 
Donald  L.  Lynes 
Maj.  William  L.  Prout 
Capt.  Glenn  R.  McMonigle 

North  Texas 

Roderick  Alderton 

Okinawa 

Chorei  Yara 
Shinechi  Shin  jo 
Shinjun  Oshiro 
Kiyoteru  Kin  jo 
Kotaro  Kamimura 
Seiko  Higa 
Shinsho  Dana 
Choki  Itarashiki 
John  R.  Stevenson 
Noboru  Kiniyoshi 

Orange 

Col.  W.  B.  Parker 
C.  J.  Underwood 
J.  W.  Downs 
J.  Doolittle 


R.  W.  Murray 
R.  M.  Hultberg 
W.  Eddy 
L.  P.  Clark 
H.  R.  Denius.^ 

Col.  Wayne  E.  Jones 

Paris 

Col.  James  G.  Moak 

Philadelphia 

F.  M.  Farwell 
Walter  H.  Powell 
Stanley  L.  Grabias 
Frank  N.  Piasecki 

Maj.  Cornelius  John  Comber 
Donald  E.  Haller,  Jr. 

Philippines 

Joseph  Matthew 
CWO-W2  Roland  L.  Martin 
John  C.  Cox 
RMl  Joseph  F.  Woods 
Bruce  B.  Blackburn 
Vincent  W.  Coupal 
Charles  W'.  Kelley 
Joseph  F.  Nolen,  W4KRW 
Paul  E.  Esch 

Rocky  Mountain 

Maj.  Shelby  L.  Irby 

Rome^Vtica 

Richard  E.  Rabe 
Roger  J.  Lorelle 

San  Diego 

Paul  L.  Vasques 
Rex  D.  Smith,  Jr. 

Comm.  Robert  G.  Odiorne 

San  Francisco 

John  W.  Thompson 
Otto  Carl  Schatz,  Jr. 

Fred  H.  Hicks,  W6EJU 
Capt.  Guy  L.  Ottinger 
L.  G.  Clarke 
D.  F.  Babcock 

Santa  Barbara 

G.  S.  Humphrey 
John  R.  Morrison 

ScoH-Sl  Louis 

Kenneth  0.  Poll 
George  R.  Bakker,  Jr. 

Calvin  F.  Dillon 

Seattle 

Floyd  M.  Caverly 
Clifford  M.  Balliet 
Robert  B.  Heiple 

South  Carolina 

CM  Sgt.  James  H.  Dugan 
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South  Texas 

Edward  Anthony  Yablonski 
Daniel  W.  Shellard 
Maj.  Henry  0.  Odegard 
Maj.  Horace  R.  Smith 
Glenn  H.  Hervey 
Capt.  Mike  L.  Haggard 
William  E.  Smart 
Paul  C.  Ballantyne 
Boies  J.  Eisenhauer 
Charles  E.  Hewitt 
Raymond  H.  Bidwell 
William  C.  Jackson 
Elton  H.  Holz 

Charles  H.  Yaws,  Jr.,  K5RMT 


Wilhur  A.  Gillum 
George  I.  Strawbridge 
Porter  E.  Roop,  W500Q 
Paul  R.  Beckingh  am 
Dan  W.  Delay 
Edward  P.  Fox 
Bob  Eugene  Hensley 
Jack  H.  GiflRn 

Southern  Connecticut 

Charles  Nelson  Ellsworth 

Syracuse 

Adam  William  Czehatowski 
Benjamin  F.  Carpenter 
John  D.  McMahon 


Tinker4)klahoma  City 

James  B.  Witmer 
Donald  R.  Simmons 
Charles  Mendenhall  Gale 
George  H.  Talley 
John  W.  Baxter 

Washington 

Adm.  F.  J.  Bell 
J.  Paul  Walsh 
Douglas  G.  Ellis 
George  Thompson 
W.  H.  Shimel 
J.  F.  Johnson 
S.  H.  Silver 
L.  D.  Sullivan 


Thomas  R.  Gale 

Frank  H.  Dearden 

Claud  L.  Beckham 

Maj.  Gen.  Charles  T.  Lanham 

White  Sands  Missile 
Range 

Henry  E.  J.  Smith 
James  H.  Porter 

Members  at  Large 
Capt.  John  P.  Wier 
Philip  G.  Saxton 
F.  A.  Rahdert,  Jr. 

David  M.  Yamamura 
Charles  B.  Ellsworth 
Dr.  James  P.  Latham 
Michael  C.  Nunziata 


NEWS  FROM  THE  SOVIET  TECHNICAL  PRESS  * 


*The  news  item  below  was  franslafed  from  a  Soviet  publicafion  and  distributed  by  the  Busi¬ 
ness  and  Defense  Services  Administration,  OfFce  of  Technical  Services,  U,  S.  Department  of 
Commerce. 


The  following  ake  highlights 
of  a  report  on  Sputnik  V  which 
appeared  in  Pravda  on  September  4, 
1960. 

The  4,600-kg  (10,100  lbs.)  space 
ship-satellite  consisted  of  two  main 
sections:  a  recoverable  cabin  and  a 
nonrecoverable  instrument  section.  A 
^^catapultable^^  container  was  located 
in  the  recoverable  cabin,  and  the 
animal  compartment  or  capsule  was 
enclosed  in  this  container.  In  this 
container^  besides  the  two  dogs,  were 
12  mice,  insects,  plants  and  other  bi¬ 
ological  objects.  Inside  the  cabin  but 
outside  the  container  were  28  mice 
and  2  rats.  The  ship  carried  two 
small  TV  cameras.  One,  placed  di¬ 
rectly  on  the  hatch  of  the  container, 
transmitted  a  full-face  picture  of  the 
dog  *‘Belka^*  taken  through  the  Hatch 
window.  The  second  was  located  in 
a  position  in  the  cabin  front  which  it 
could  transmit  a  side  view  of  the  dog 
**Strelka’’  taken  through  the  side  win¬ 
dow  of  the  container.  The  decelera¬ 
tion  power  plant  .was  located  in  the 
nonrecoverable  instrument  section. 
The  cabin  was  equipped  with  gas  rud¬ 
der  nozzles,  and  the  gas  tanks  of  the 
orientation  system  were  located  on 
the  external  surface  of  the  cabin.  In 
addition,  the  cabin  was  used  after  the 
separation  of  the  nonrecoverable  in¬ 
strument  section  from  the  cabin.  The 
instrument  section  was  separated 
from  the  cabin  when  the  ship- satellite 
went  into  the  recovery  trajectory. 
After  separation,  the  non-recover  able 
instrument  section  burned  up  on 
reaching  the  denser  atmosphere,  and 
the  cabin  of  the  ship  was  recovered. 


During  recovery,  the  cabin  was  de¬ 
celerated  by  the  special  deceleration 
system  mentioned  above.  From  the 
beginning  of  its  descent  to  the  time 
when  it  reached  an  altitude  of  7  km. 
(about  4%  miles),  the  cabin  trav¬ 
eled  about  11,000  km.  (7,000  miles). 
During  deceleration  of  the  cabin, 
maximum  overloads  reached  10  G^s. 
At  an  altitude  of  7-8  km.  (4-5  miles) , 
the  cover  of  the  catapult  hatch  was 
dropped  on  command  from  a  baro¬ 
metric  relay,  and  the  container  car¬ 
rying  the  animals  was  catapulted 
from  the  cabin.  Immediately  after 
this,  the  radio  direction-finding  sys¬ 
tems  w^re  switched  on  for  location  of 
the  cabin  and  container  during  des¬ 
cent  and  after  landing.  The  container 
landed  at  a  speed  of  6-8  m/sec.  (20- 
25  ft. /sec.)  and  the  cabin  at  10  mf 
sec.  (33  ft. /sec.).  The  animals  could 
have  been  landed  without  removing 
them  from  the  cabin  of  the  ship; 
however,  the  container  was  separated 
from  the  cabin  in  order  to  test  the 
catapulting  system,  which  will  be  the 
reserve  landing  system  during  future 
manned  flights.  The  catapulted  con¬ 
tainer  carrying  Belka  and  Strelka  was 
one  version  of  the  container  devel¬ 
oped  for  manned  flight. 

The  main  requirements  for  the 
pressurized  cabin  of  the  ship  were: 
maintenance  of  barometric  pressure 
close  to  that  at  sea  level  with  a  20- 
25%  concentration  of  oxygen  and  no 
more  than  1%  carbon  dioxide;  main¬ 
tenance  of  air  temperature  between 
15'"  and  25""  C  and  humidity  between 
30  and  70%;  and,  purification  of  the 
air.  Two  dogs  such  as  Belka  and 


Strelka  consume  8-9  liters  (8-9  qls.) 
of  oxygen  and  exhale  6-7  liters  (6-7 
qts.)  of  carbon  dioxide  per  hour; 
they  exhale  0.25  liters  (0,25  qt.)  of 
water  during  a  24-hr,  period. 

Analysis  of  existing  air  regenera¬ 
tion  methods  shows  that  during 
flights  lasting  up  to  15-20  days  and 
nights,  it  is  expedient  to  use  highly 
active  chemical  elements,  which  ab¬ 
sorb  carbon  dioxide  and  vapor  from 
the  air  of  the  cabin  and  release  an 
equivalent  amount  of  oxygen.  Air 
temperature  in  the  ship  cabin  was 
controlled  by  a  refrigerating  unit  with 
an  air-liquid  radiator.  Temperature 
in  the  instrument  section,  which  was 
gas  filled,  was  controlled  by  a  radia¬ 
tion  heat  exchanger  and  a  louver  sys¬ 
tem.  Heat  from  the  instrument  sec¬ 
tion  was  discharged  directly  to  the 
radiation  heat  exchanger  located  on 
the  instrument  section  casing. 

The  dogs  were  fed  a  special  food 
having  a  jelly-like  consistency.  It  ad¬ 
heres  to  the  walls  of  the  feed  box 
and  thus  does  not  fall  out  under  con¬ 
ditions  of  weightlessness.  For  dis¬ 
tribution  of  the  daily  ration,  an  auto¬ 
matic  feeding  machine  was  designed. 
A  special  device  opens  the  cover  of 
the  feed  box,  giving  the  dogs  access 
to  ike  food.  The  food  was  sterilized 
at  a  temperature  of  115^  C.  The  dog 
food  formula  was  developed  for  dogs 
weighing  up  to  7  kg.  (15  lbs.)  spend¬ 
ing  long  periods  in  confined  quar¬ 
ters  and  provides  the  daily  amount  of 
water  necessary  to  the  dog  when  an 
air  temperature  of  15-25"*  is  main¬ 
tained. 
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AFCEA  Snstoining  and  Cronp  Members 

Communications — Electronics — Photography 


I  u  A  ^  f  Arfog  Communicatiom  and  Slactronies  As$oeiation. 
Listed  below  are  the  firms  who  ere  sustaining  and  group  mensbers  of  the  Arm^  national  security,  iach  firm  nominates  several 

8r  their  membership  they  indicate  their  r^diness  tor  „  "^o  of  the  highest  trained  men  in  the  elec- 

at  its  key  employees  or  aflieials  lor  Individual  membershtp  tn  AFCCA,  *"***  ”*’  ?  .ervices  on  research,  development,  manufactur- 

tronics  and  photographic  fields,  available  for  advice  and  assistance  to  the  amed  services 

ing,  procurement,  and  operation. 


Susfoining  Members 

American  Telephone  &  Telegraph 
Coo«  Long  Lines  Department 
Cook  Electric  Co# 

General  Electric  Co.,  Defense-  Elec¬ 
tronics  Div. 

International  Telephone  & 

Telegraph  Corp. 

New  York  Telephone  Co. 

Western  Electric  Co.,  Inc. 

Group  Members 

Adler  Electronics,  Inc. 

Admiral  Corp. 

Allied  Control  Co.,  Inc. 

Allied  Radio  Corp. 

American  Cable  &  Radio  Corp. 
American  Institute  of  Electrical 
Engineers 

American  Machine  &  Foundry  Co. 
American  Radio  Relay  League,  The 
American  Telephone  &  Telegraph  Co. 
Amphenol/Borg  Electronics  Corp. 
Anaconda  Wire  &  Cable  Co. 

Andrew  Corp. 

Ansco  Division,  General  Aniline  & 
Film  Corp. 

Arnold  Engineering  Co.,  The 
Associated  Electrical  Industries  Ltd. 
Automatic  Electric  Co. 

Automatic  Electric  Sales  Corp. 
Automatic  Telephone  &  Electric  Co. 
Ltd. 

Autonetics,  Division  of  North  Ameri¬ 
can  Aviation.  Inc. 

Barry  Controls  Inc. 

Bell  Telephone  Company  of  Pennsyl¬ 
vania.  The 

Bell  Telephone  laboratories  Inc. 
Bendix  Radio  Division,  The  Bendix 
Corp. 

Bendix  Systems  Division,  The  Bendix 
Corp. 

Bliley  Electric  Co. 

Brnno-New  York  Industries  Corp. 
Budd  Electronics,  Inc. 

Burroughs  Corp. 

California  Water  *  Telephone  Co. 
Cambridae  Thermionic  Corp. 

Capitol  Radio  Engineering  Institute, 
Inc. 

Carolina  Telephone  &  Telegraph  Co. 
Central  Technical  Institute 
Chesapeake  &  Potomac  Tel.  Co.,  The 
Cincinnati  &  Suburban  Bell  Tel.  Co., 
The 

Collins  Radio  Co. 

r oliimbia  Broadcasting  System,  Inc. 
Comptometer  Corp. 

CoiUraves  Italiana  S.p.A. 
Convair/Pomona,  Convair  Division  of 
General  Dynamics  Corp. 

William  C.  Copp  &  Associates 
Copperweld  Steel  Co. 

Comcll-Dubilier  Electric  Corp. 

A.  C.  Cossor  Ltd. 

Craig  Svstems,  Inc. 

Croslcy  Division,  Avco  Corp. 

Dorca  Navigator  Co.  Ltd. 

Delco  Radio  Division,  General  Motors 
Corp. 

Designers  For  Industry,  Inc. 


Developmental  Engineering  Corp. 
Diamond  State  Telephone  Co.,  The 
Dictaphone  Corp. 

DuKane  Corp. 

Du  Mont,  Alien  B.,  Laboratories,  Inc. 
Eastman  Kodak  Co. 

Electronic  Associates,  Inc. 

Electronic  Communications,  Inc. 
Elgin  Metalformers  Corp. 

Fairchild  Camera  &  Instrument  Corp. 
General  Analysis  Corp. 

General  Telephone  &  Electronics 
Corp. 

Gilfillan  Bros.  Inc. 

Gray  Manufacturing  Co.,  The 
Hallamore  Electronics  Co. 
Hallierafters  Co.,  The 
Haloid  Xerox  Inc. 

Hazeltine  Electronics  Division, 
Hazeltine  Corp. 

Heinemann  Electric  Co. 

Hoffman  Electronics  Corp.,  Military 
Products  Div. 

Hughes  Aircraft  Co. 

Illinois  Bell  Telephone  Co. 

Indiana  Bell  Telephone  Co.,  Inc. 
Indiana  Steel  &  Wire  Co.,  Inc. 

Institute  of  Radio  Engineers 
Instruments  for  Industrv,  Inc. 
International  Business  Machines  Corp. 
International  Resistance  Co. 

Jansky  &  Bailey,  Inc. 

Jerrold  Electronics  Corp. 
Klcinschmidl,  Division  of  Smith-Coron. 

Marchant  Inc. 

Il'ich  Sales  Corp. 

Lenkurt  Electric  Co.,  Inc. 

Ling-Altc^  Electronics,  Inc. 

Litton  Industries,  Inc. 

Lockheed  Aircraft  Corporation 
Loral  Electronics  Corp. 

Machlett  Laboratories,  Inc.,  The 

Magnavox  Co.,  The 

Marconi’s  Wireless  Telegraph  Co. 

Ltd. 

Martin  Co.,  The 
Materiel  Telephonique,  Le 
McCoy  Electronics  Co. 

Melpar,  Inc. 

Michigan  Bell  Telephone  Co. 
Montgomery  Co.,  The 
Motorola  Inc. 

Mountain  States  Telephone  &  Tele¬ 
graph  Co.,  The 
Mullard  Ltd. 

Muter  Co.,  Rola  &  Jensen  Divisions 
Mycalex  Corporation  of  America 
National  Co.,  Inc. 

New  England  Tel.  &  Tel.  Co. 

New  Jersey  Bell  Telephone  Co. 

North  Eleetric  Co. 

Northrop  Corporation 
Northwestern  Bell  Telephone  Co. 

Oak  Manufacturing  Co, 

Ohio  Bell  Telephone  Co,,  The 
Pacific  Tel^hone  &  Telegraph  Co., 
The 

Packard-Bell  Electronics  Corp. 

Page  Communications  Engineers,  Inc, 
Paraplegics  Manufacturing  Co.,  Inc. 
Phelps  Dodge  Copper  Products  Corn. 
Philco  Corp. 


Photographic  Society  of  America 
Plessey  Co.  Ltd.,  The 
Prodelin  Inc. 

Radiation  Inc. 

Radio  Corporation  of  America 
Radio  Corporation  of  America, 
Astro-Electronic  ProducU  Div. 

Radio  Corporation  of  America, 
Defense  Electronic  ProducU 
Radio  Engineering  Laboratories,  Inc. 
Radio  Frequency  Laboratories,  Inc. 
Raytheon  Co. 

RCA  Great  Britain  Ltd. 

Red  Bank  Division,  The  Bendix  Corp. 
Reeves  Instrument  Corp. 

Republic  Aviation  Corp. 

Rixon  Electronics,  Inc. 

Rocke  International  Corp. 

Ryan  Aeronautical  Co. 

Saxonburg  Ceramics,  Inc. 

Scanner  Corporation  of  America,  Inc. 
Singer  Manufacturing  Co.,  The 
Military  PrfKiucts  Division 
Society  of  Motion  Picture  *  Tel«?- 
vision  Engineers 

Southern  Bell  Telephone  &  Telegraph 
Co. 

Southern  New  England  Telephone  Co., 
The 

Southwestern  Bell  Telephone  Co. 
Sperry  Gyroscope  Co.,  Division  of 
Sperry  Rand  Corp. 

Sprague  Electric  Co. 

Stackpole  Carbon  Co. 

Standard  Electronics  Co. 

Standard  Telephones  &  Cables  Ltd. 
Stanford  Research  Institute 
Stewart-Warner  Electronics,  Div.  of 
Stewart- Warner  Corp. 

Strom  berg-Car  Ison  Co.,  Division  of 
General  Dynamics  Corp. 

Surprenant  Mfg.  Co. 

Sylvania  Electric  Products  Inc. 
Technical  Materiel  Corp.,  The 
Telectro  Industries  Corp. 
Tele-Dynamics  Div.,  American  Bosch 
Arma  Corp. 

Telephonies  Corp. 

Teleprinter  Corp. 

Teletype  Corp. 

Texas  Instruments  Incorporated 
T.M.C.  (Canada)  Ltd. 

Tung-Sol  Electric  Inc. 

Union  Carbide  (]orp. 

United  Telephone  Co.  of  Missouri 
United  Transformer  Corp. 

Varian  Associates 
Vitro  Electronics,  Division  of  Vitro 
Corporation  of  America 
Waterman  ProducU  Co.,  Inc. 

Webcor,  Inc.,  Electronics  Division 
West  Coast  Telephone  Co. 

Western  Union  Telegraph  Co.,  The 
Westinghouse  Electric  Corp. 

Westrex  Corp.,  a  Division  of  Litton 
Industries,  Inc. 

Wheelock  Signals,  Inc. 

Wilcox  Electric  Co.,  Inc. 

Wisconsin  Telephone  Co. 

Wollensak  "  Optical  Co. 

Zenith  Radio '  Corp. 
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Tape  Reader 
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Typing  Tape  Punch 


CORPORATION 

SUB8IOIAHV  OP  Western  Electric  Company  inc. 


The  Teletype  Model  28  tape  reader  and  typing  tape  punch 
combine  proved  dependability  of  operation  with  a  variety  of 
features  which  help  streamline  data  communications  systems  and 
save  the  time  of  attendant  personnel. 


•  Convenience.  On  the  Model  28  tape  reader,  a  single  3-position 
start-stop  lever  controls  *'on,*’  **off,”  and  ''freewheeling.’' 

A  specially  designed  tape  lid,  conveniently  hinged,  will 
accommodate  either  chadless  tape  or  fully  perforated  tape,  without 
intermediate  adjustment. 

The  Model  28  tape  punch  not  only  perforates  intelligence 
into  tape — it  simultaneously  "prints  out”  the  data  right  on  the 
tape,  thus  greatly  facilitating  handling  and  storage. 


•  Low  Maintenance.  Both  units  are  designed  for  extremely  low 
maintenance,  with  all-metal  clutches  that  require  oiling  only  once 
or  twice  a  year,  depending  on  usage. 


•  Reliability.  Teletype  tape  equipment  is  the  product  of 
extensive  research  and  precision  manufacturing  facilities.  It  is 
made  for  continuous,  day-in,  day-out  service  with  minimum 
upkeep.  Teletype  Corporation  manufactures  this  equipment  for  the 
Bell  System  and  others  who  require  the  utmost  reliability  from 
their  data  communications  systems. 


MCE  Model  28  line  folder.  Write  Dept.  75-L, 
6555  Touhy  Avenue,  Skokie,  Illinois. 
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the  world's  first  communications  satellite . . .  designed  and  built  by  Philco 


*  ■  Project  Courier  is  the  first  step  in  a  revolutionary  new 
concept  of  communications  which  will  lead  to  a  world¬ 
wide  system  of  message-relaying,  globe-circling  satellites 
in  outer  space.  Philco  was  chosen  by  the  U.  S.  Army 
Signal  Corps  to  design  and  produce  the  complex 
communications  equipment  in  the  Courier  satellite. 

Extensive  experience  in  earth  satellite  electronics  .  .  . 
utilizing  high  frequency  transistor  circuitry,  in  RF  tech¬ 


niques,  in  miniaturization  and  reliability  in  space  en¬ 
vironment,  lie  behind  Philco’s  selection  for  this  vitally 
important  project  being  conducted  at  Philco’s  Western 
Development  Laboratories. 

Courier  represents  one  of  man’s  greatest  efforts  in 
his  attempt  to  conquer  outer  space  .  .  .  and  another 
important  Philco  achievement  in  the  aerospace  age. 
For  capacity,  facilities  and  experience  in  advanced 
electronics  systems,  look  to  the  leader  . . .  look  to  Philco. 


Gov«rniii«nt  and  Indusfriol  Group,  Philadolphia  44,  Ponntylvonio 

PHILCQ 

^  Ofiod^  t/icTlSTdC  Over 


CommunioAtions  and  Waapons  Division  •  Communioationa  Syatama  Division 
Computar  Division  •  Siarra  Elaetronio  Division  •  Wastarn  Davalopmant  Laboratorias 
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Chapter  News 


Baltimore 

The  closing  meeting  for  the  season 
was  held  June  25  at  the  Officers  Mess, 
U.  S.  Naval  Academy  at  Annapolis. 
Following  luncheon,  new  chapter  offi¬ 
cers  were  presented.  Lieutenant  Com¬ 
mander  Charles  W.  Postlethwaite,  USN, 
Radio  Station,  Annapolis,  host  for  the 
meeting  invited  members  and  guest  to 
take  a  boat  ride  on  the  Chesapeake 
Bay,  or  tour  the  U.  S.  Naval  Radio 
Station. 

The  new  officers  introduced  are:  pres¬ 
ident,  Commander  Bob  Kirsten,  0.  S. 
C.  G.;  executive  vice  president,  Bol) 
Alexander,  Chesapeake  &  Potomac  Tele¬ 
phone  Company;  vice  president,  pro¬ 
grams,  Richard  M.  Henry,  Westing- 
house  Electric  Corporation;  vice  presi¬ 
dent,  membership,  E.  B.  Darnall,  Air¬ 
craft  Armaments,  Inc.;  vice  president, 
scientific  education,  Don  C.  Lee,  West- 
inghouse  Electric  Corporation;  secre¬ 
tary,  Thomas  E.  Thompson,  The  Mar¬ 
tin  Company;  treasurer.  Colonel  Arthur 
L.  Baker,  USA  Signal  Section,  Fort 
Meade;  chairman  of  the  board,  J.  W'. 
Colvin,  Bendix  Aviation  Corporation. 

The  first  meeting  of  the  1960-61  sea¬ 
son  was  held  at  Fort  George  G.  Meade 
on  September  20.  Forty-five  members 
and  guests  were  present  for  the  dinner 
and  meeting  at  the  Officers  Club. 

Colonel  Emmett  R.  White,  deputy 
director  of  Organization  and  Training, 
Office  of  Deputy  Chief  of  Staff  for  Mili¬ 
tary  Operations,  Department  of  the 
Army,  was  guest  speaker  for  the  eve¬ 
ning. 

Colonel  White  spoke  on  STRAC,  a 
corps  of  the  Army  which  is  organized, 
trained  and  equipped  ready  to  be  de¬ 
ployed  to  any  area  of  the  world  in 
which  a  trouble  spot  should  occur. 
STRAC  is  made  up  of  three  divisions 
and  many  support,  combat  and  logistics 
divisions. 

He  reported  that  the  only  maneuver 
ever  conducted  by  STRAC  in  the  U.  S. 
was  “Dragon  Head”  last  year  in  North 
Carolina.  This  exercise  was  probably 
the  most  constructive  ever  conducted 
in  the  U.  S.  One  facet  of  this  maneuver 
was  shown  in  a  film  made  in  Danville, 
Virginia,  a  town  of  50,000  population. 
This  was  a  vivid  portrayal  of  the  im¬ 
mediate  state  of  readiness  of  STRAC. 

Chicago 

A  standing-room-only  crowd  of  over 
300  attended  the  first  meeting  of  the^ 
season  held  at  the  Hallicrafters  Com¬ 
pany  cafeteria  on  September  29.  This 
was  the  fifth  year  in  a  row  that  the 
chapter  has  opened  its  yearly  activities 
at  HaUicrafters. 

Robert  F.  Halligan,  vice  president 
of  Hallicrafters,  served  as  host  for  the 
evening  in  place  of  president  William 
J.  Halligan,  Sr.  During  a  brief  busi¬ 


ness  meeting,  chapter  president  Wil¬ 
liam  L.  McGuire,  vice  president  and 
general  manager,  Automatic  Electric- 
Company,  introduced  the  new  officers 
and  board  of  directors.  Walter  H.  Pa- 
genkopf,  vice  president,  manufacture. 
Teletype  Corporation,  A1*CEA  regional 
vice  president,  reported  plans  for  the 
1961  Conventi6n. 

Speaker  for  the  evening  was  Dr.  Rob¬ 
ert  E.  Beam,  vice  president,  research 
and  development,  Hallicrafters,  who 
outlined  the  various  techniques  of  “Put¬ 
ting  Satellites  to  Work  in  Communica¬ 
tions.” 

Fort  Monmouth 

Colonel  Clyde  R.  McBride  told  the 
200  members  and  guests  gathered  at 
Gibbs  Hall  Officers  Club  September  15, 
that  the  things  the  Russian  leaders  fear 
most  are  its  own  people  and  adverse 
publicity  in  the  Free  World.  Colonel 
McBride,  former  U.  S.  Army  attache  in 
Moscow,  said  70  to  75  per  cent  of  the 
Russian  people  are  apathetic  and  com¬ 
pletely  convinced  the  future  holds  little 
for  them. 

The  speaker,  now  attached  to  the  of¬ 
fice  of  the  Assistant  Chief  of  Staff  for 
Intelligence,  Washington,  D.  C.,  said 
that  most  Russian  people  have  a  sense 
of  inferiority,  with  an  intense  fear  of 
war. 

He  told  of  poor  quality  and  inade¬ 
quate  housing,  poor  pay  for  the  average 
family  man  and  diets  of  cereal,  cab¬ 
bage  and  sausage  for  families  who  sleep 
and  eat  in  the  same  rooms  of  commu¬ 
nal  apartments. 

Most  Russians  are  unable  to  save  on 
their  meager  wages,  nor  able  to  dress 
in  the  style  they  would  like  with 
“shoddy  looking  suits”  selling  at  ex- 
horbitant  prices  not  to  be  considered 
on  average  salaries  of  300  rubles  a 
month.  In  addition,  the  Colonel  added, 
they  are  highly  skeptical  of  all  kinds 
of  propaganda. 

On  the  other  hand,  the  Russian 
stockpile  of  steel  for  munition  and  mod¬ 
ern  military  equipment  adds  up  to  the 
most  formidable  challenge  of  the  20th 
century. 

Colonel  McBride’s  talk  was  accom¬ 
panied  by  films  and  slides  from  the 
Soviet.  Mrs.  McBride,  who  was  with  the 
Colonel  on  his  Russian  assignment,  al¬ 
so  spoke.  They  were  introduced  by  Dr. 
Hans  K.  Ziegler,  chapter  president. 

Greater  Detroit 

One  hundred  members  and  guests  of 
the  chapter  attended  a  tour  of  the  Mis¬ 
sile  Master  Site  (NORAD)  at  Selfridge 
Air  Force  Base  at  Mt.  Clemens,  Michi¬ 
gan,  on  June  10.  Officers  of  the  site 
explained  the  function  of  this  type  of 
defense  effort  which  is  the  hub  of  the 
Nike  defense  of  the  Detroit  and  South¬ 
eastern  Michigan  area. 


Following  the  tour  a  dinner-meeting 
was  held  at  the  Base  Officers  Club. 
New  officers  were  elected  to  serve  the 
chapter.  They  are:  president.  Col.  J.  1. 
Vanderhoof,  Bendix  Systems  Division. 
Bendix  Corp.;  1st  vice  president,  H.  B. 
Rottiers,  Burroughs  Corp.;  2nd  vice 
president,  C.  R.  Tieman,  Bendix  Sys¬ 
tems  Division,  Bendix  Corp.;  3rd  vice 
president,  R.  A.  Berkfield,  Mich.  Bell 
Tel.  Co.;  treasurer,  J.  H.  White,  Mich. 
Bell'Tel.  Co.;  assistant  treasurer,  H.  E. 
Reavis,  Mich.  Bell.  Tel.  Co.;  secretary, 
J.  R.  Saxton,  Mich.  Bell.  Tel.  Co.;  as¬ 
sistant  secretary,  H.  A.  Dawson,  Mich. 
Bell.  Tel.  Co. 

Cult  Coast 

Over  100  members  of  the  chapter  at¬ 
tended  the  September  19,  meeting 
which  hurricane  Ethel  had  postponed 
from  the  scheduled  September  12,  meet¬ 
ing.  The  meeting  was  held  at  the 
Broadwater  Beach  Hotel  in  Biloxi, 
Mississippi. 

Representatives  of  the  Gulf  Coast 
Navy  Research  Unit,  Ingalls  Shipbuild¬ 
ing  Corporation  of  Pasagoula  and  Bell 
Telephone  Company  attended,  as  well 
as  Air  Force  personnel.  Lieutenant 
Norma  Katz,  a  charter  member  of  the 
chapter  in  1951  and  now  a  member  of 
the  Philadelphia  Chapter,  was  also 
present  at  the  meeting. 

Mr.  Don  Mackey,  manager.  Advanced 
Module  Circuits  and  Systems  Engineer¬ 
ing,  Radio  Corporation  of  America. 
Camden,  New  Jersey,  gave  an  illus¬ 
trated  talk  on  the  subject  of  Micro¬ 
modules,  tiny  wafers  which  are  smaller 
than  the  little  fingernail  and  contain 
amplifiers,  oscillators,  detectors,  etc.  He 
explained  how  RCA  has  undertaken  an 
extensive  program  of  research  and  de¬ 
velopment  toward  developing  all  kinds 
of  electronic  devices  in  the  micro¬ 
modules  form  making  possible  the 
building  of  electronic  components 
1/lOth  the  size  and  weight  of  present 
miniaturized  ones.  By  application  of 
techniques  developed  by  Mr.  Mackey 
and  his  engineers,  circuits  and  oscilla¬ 
tors  were  reduced  from  a  size  equiva¬ 
lent  to  a  package  of  cigarettes  or  box 
of  matches  to  the  size  of  a  cube  of 
sugar  and  smaller.  He  showed  an  RF 
oscillator,  an  audio  amplifier  and  a 
pulse  generator  each  as  an  individual 
micro  of  this  amazing  small  size. 

At  the  October  10,  meeting  held  at 
the  Buena  Vista  Hotel,  Mr.  Les  Buck- 
land  of  Kodak  spoke  on  “Color  with 
Confidence.” 

Kansas  City 

Fifty-one  members  and  guests  met 
September  14,  at  the  Richards  Gebaur 
Air  Force  Base  Officers’  Club,  for  a 
dinner  meeting.  Chapter  vice  president 
Lieutenant  Colonel  Zed  W.  Barnes, 
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Baltimore — Pictured  at  the  September  20 
meeting  at  Fort  Meade  are  (L  to  R):  Com¬ 
mander  Bob  Kirsten,  USCG,  new  chapter 
president;  Mrs.  J.  Walton  Colvin,  wife  of  the 
past  president;  guest  speaker  Colonel  Em¬ 
mett  R.  White,  Deputy  Director  of  Organi¬ 
zation  and  Training,  OfRce  of  Deputy  Chief 
of  Staff  for  Military  Operations,  Department 
of  the  Army;  Colonel  Riley  A.  Graham,  USA, 
Signal  Section,  Fort  Meade,  host  for  the 
evening;  Mrs.  Bob  Kirsten. 


Fort  Monmouth — Colonel  Clyde  R.  Mc¬ 
Bride  and  Mrs.  McBride  are  shown  with  Dr. 
Hans  K.  Ziegler  (left),  chief  scientist,  U.  S. 
Army  Signal  Research  and  Development  Lab¬ 
oratory,  Fort  Monmouth,  prior  to  their  talk 
on  Soviet  life  before  200  members  and 
guests  of  the  chapter  at  the  September  15 
meeting. 


Gulf  Coast — ^At  the  September  19  dinner 
meeting  (seated,  L  to  R):  Don  Mackey,  RCA, 
Camden,  N.  J.,  guest  speaker;  Major  A.  L. 
Briggs,  Instructor  Training  Branch,  publicity 
chairman  of  the  chapter;  Miss  Jessie  Crosby, 
Technical  School,  treasurer  of  the  chapter; 
(standing,  L  to  R)  Pete  Kelly,  chapter  sec¬ 
retary;  Ancil  Arseneau,  School  Operations, 
chapter  vice  president. 


Montgomery  —  Pictured  at  the  August 
gathering  of  the  chapter  are  (L  to  R):  Dr. 
Hugh  C.  MacGuire;  H.  B.  Lackey,  assistant 
vice  president.  Southern  Bell  -Telephone  Com¬ 
pany,,  Birmingham;  Oran  P.  South,  Research 
Studies  Institute,  Maxwell  Air  Force  Base.  ' 
Dr.  MacGuire  and '  Mr.  South  presented  a , 
program  on  the  future  Atomedic  Research 
Center  to  be  located  in  Montgomery. 
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USAF,  presided  in  the  absence  of 
Lieutenant  Colonel  G.  D.  Meserve, 
USAF  (Ret.). 

Guest  speaker  Commander  Spadone, 
USN  (Ret.),  Civil  Defense  Director  of 
Johnson  County,  Kansas,  spoke  on 
Civil  Defense  and  the  need  for  local, 
city  and  state  government  participation. 

At  the  October  20  meeting,  held  at 
Richards  Gebaur  Air  Force  Base,  guest 
speaker  Charles  S.  Stevenson  spoke  on 
“The  Calculated  Risk  of  America’s  De¬ 
fense  Posture.” 

Lawton^Fort  Sill 

The  chapter  Constitution  and  By 
Laws  were  approved  at  the  August  30, 
meeting  held  at  Fort  Sill.  Several  new 
officers  were  also  elected..  They,  are: 
Charles  J.  Cremeen,  vice  president  for 
programs;  Major  Richard  A.  Smith, 
vice  president  for  membership;  John 
Frampton,  treasurer. 

On  September  30,  at  Fort  Sill,  the 
chapter  had  a  formal  installation  of 
officers  and  received  its  chapter  charter. 

London 

The  first  meeting  of  the  1960-61  sea¬ 
son  was  held  on  September  27,  at  the 
IColumbia  Club,  London.  Lieutenant 
tolonel  W.  H.  Fritz,  USA,  and  Mrs. 
Fritz  presided  over  the  evenings  activi- 
|ties  at  which  117  members  were  pres- 
!ent.  Special  guests  included  Lord 
Glanusk  and  Sir  Reginald  and  Lady 
Payne-Gallwey. 

The  second  dinner  meeting  of  the 
season  was  held  October  27,  also  at  the 
Columbia  Club. 

Louisiana 

At  the  September  21  dinner-meeting, 
held  at  Camp  Leroy  Johnson  Commis¬ 
sioned  Officers  Mess,  a  program  was 
presented  on  the  operations  of  the 
Master  Control  Radio  Station  of  the 
United  States  Naval  Reserve.  Lieuten- 
ent  Commander  A.  D.  Dimmitt,  chief. 
Master  Control  Radio  Station,  United 
States  Naval  Reserve,  spoke  about  the 
history  and  origin  of  the  radio  station. 
After  dinner  the  32  members  and 
guests  were  taken  on  a  conducted  tour. 

Other  special  guests  attending  the 
meeting  were;  Father  A.  B.  Goodspeed, 
Faculty  Advisor,  WWL-TV  station;  Dr. 
Homer  L.  Hitt,  vice-president,  Louisiana 
State  University;  Lieutenant  Com¬ 
mander  William  T.  Adams,  chief,  8th 
Coast  Guard  District. 

Montgomery  ..  .  ..  .  ... 

The  chapter  met  at  Maxwell  Air 
Force  Base  Officers  Club  on  September 
29.  “The  Big  Bounce,”  the  inotion 
picture  story  of  the  communications 
satellite  Echo  I  was  presented  to  the 
chapter  by  George  W.  Hails,  transmis¬ 
sion  supervisor  for  the  American  Tele¬ 
phone  Company,  Montgomery.  Lieu¬ 
tenant  Colonel  Herbert  Herman,  chap^ 
Jer  president,  also  introduced  Jack  B. 
-Sconyers,  repair  foreman  for  South¬ 
ern  Bell  Telephone  Company.  Mr.  Scon¬ 
yers  present^  a /lecture-demonstration 
entitled  “Adventures  in  Space,”  which 
involved  the  development  of  the  na¬ 
tion’s  missile  program. 


New  York 

The  first  Fall  dinner  meeting  of  the 
chapter  was  held  September  28,  at  the 
Hotel  Belmont  Plaza.  Guest  speaker 
was  B.  G.  Anderson,  manager.  Federal 
Government  Sales,  Electronic  Data 
Process  Division,  Radio  Corporation  of 
America,  Washington,  D.  C. 

Mr.  Anderson,  who  has  had  wide 
experience  in  the  Armed  Forces  and 
the  Department  of  Defense  discussed 
the  application  of  Electronic  Data 
Processes  in  our  modern  world  of  busi¬ 
ness  and  government.  Electronic  data 
processing  is  being  used  more  and  more 
_by  business  and  government  and  Mr. 
Anderson  described  some  of  the  latest 
developments  achieved  by  RCA  in  this 
field. 

Plan  now  to  attend  the  Christmas 
party  at  N.Y.  Naval  Shipyard,  Dec.  14. 

Northwest  Florida 

Fifty  members  and  guests  of  the 
chapter  met  at  the  Officers  Club,  Eglin 
Air  Force  Base,  for  the  September  23, 
meeting.  Following  dinner  a  film,  “The 
Big  Bounce,”  was  shown.  This  docu¬ 
mentary  film,  sponsored  by  the  Nation¬ 
al  Aeronautics  and  Space  Administra¬ 
tion,  the  Bell  Telephone  Laboratories 
^d  Jet  Propulsion  Laboratory,  Gold- 
hone,  California,  shows  how  the  Proj¬ 
ect  Echo  satellite  was  prepared  for  or¬ 
bit.  Besides  giving  timely  information 
o6  the  latest  communications  ventures 
into  space,  the  film  gives  an  insight  of 
what  future  communications  will  pro¬ 
vide  for  our  and  other  nations. 

Groups  represented  at  the  meeting 
were  Southeastern  Telephone  Company, 
Vitro  Laboratories,  Southern  Bell  Tele¬ 
phone  Company,  Air  Proving  Ground 
Center,  4751st  Air  Defense  Ground 
Wing,  Joint  Bomarc  Test  Force,  U.  S. 
Army  Signal  Corps  and  various  local 
commercial  communications  firms. 

Current  officers  of  the  chapter  are; 
president.  Major  Ray  Kinslow,' APGC; 
1st  vice  president.  Captain  Joe  Rigali. 
Tyndall  AFB;  2nd  vice  president,  Jim 
Smith,  Southern  Bell  Telephone  Com¬ 
pany,  Pensacola;  secretary.  Captain 
Roy  Stover,  Hurlburt  Field. 

The  next  meeting,  to  be  sponsored 
by  the  U.  S.  Navy,  will  be  held  Novem¬ 
ber  18,  at  Pensacola,  Florida. 

Rocky  Mountain 

A  dinner  meeting  on  September  30, 
at  the  Colorado  Springs  Elks  Lodge 
opened  the  1960-61  season.  Following 
dinner  Colonel  Howard  S.  Gee,  1959-60 
chapter  president  presented  the  gavel  to 
the  new  chapter  president  Colonel 
Leslie  C.  Heartz,  Air  Defense  Com¬ 
mand  (ADOAC). 

Other  officers  are;  vice  president, 
programs.  Lieutenant  Colonel  Law¬ 
rence  F.  McAdams,  USAF  (Ret.). 
Air  Defense  Command  (ADOAC-S) ; 
vice  president,  membership,  Major 
Sherman  R.  Cummings,  Air  Defense 
Command  (ADOAC-S) ;  vice  president, 
publicity,  James  Edwards,  Mountain 
States  Telephone  &  Telegraph  Com¬ 
pany;  secretary,  Howard  W.  Beaver, 
Air  Defense  Command  (ADOAC-S); 


treasurer,  Marion  F.  Sanders,  Air  !)♦*. 
fense  Command  (ADOAC-C). 

Chapter  directors  are;  W/C  Donald 
A.  Bell,  North  American  Air  Defen>e 
Command  (NEEC-E) ;  Brigadier  Gen- 
eral  David  P.  Gibbs,  North  American 
Air  Defense  Command  (NELC) ;  Colo¬ 
nel  Robert  J.  Kuehn,  North  American 
Air  Defense  Command  (NECO) ;  Colo¬ 
nel  George  P.  Williams,  North  Ameri¬ 
can  Air  Defense  Command  (NECO) ; 
Lieutenant  Colonel  Louis  H.  Wilson. 
USAF  (Ret.),  Radio  Corporation  of 
America;  Arthur  W.  Thompson,  Amer¬ 
ican  Tel  &  Tel  Co. 

San  Francisco 

Following  dinner  at  the  Hawaiian 
Gardens,  San  Jose,  on  September  29, 
the  chapter  toured  the  Santa  Clara 
County  Communications  Center.  Host 
for  the  tour  was  Robert  Mason,  who  is 
in  charge  of  communications  for  the 
county. 

The  most  modern  equipment  has  re¬ 
cently  been  installed  in  the  Santa 
Clara  County  Communications  Center 
and  it  is  the  central  control  for  all  ra¬ 
dio,  wire  and  teletypewriter  communi¬ 
cations  for  law  enforcement,  fire  pro¬ 
tection  and  civil  defense.  Radio  re¬ 
peater  stations,  strategically  located 
around  the  county,  provide  coverage  to 
all  vehicles  in  the  system,  throughout 
the  county.  All  maintenance  and  re¬ 
pair  of  county-owned  electronic  equip¬ 
ment  is  performed  in  shops  located  at 
this  site.  Cloud  locating  radar  equip¬ 
ment  is  also  operated  from  this  loca¬ 
tion  in  connection  with  “Cloud  seed- 
ing. 

South  Texas 

The  first  meeting  of  the  1960-61 
series  was  held  September  21,  at  the 
Kelly  Air  Force  Base  Officers  Club. 
Special  guest  speaker  was  Major  Ed¬ 
win  T.  Cooke  (MD),  who  spoke  on 
“Brain  Washing  and  Communistic 
Methods  of  Propaganda  Warfare.” 

Major  Cooke  currently  serves  as 
Chief  of  Psychiatric-Neurology  Depart¬ 
ment  of  the  Army  Medical  Research 
School.  He  was  formerly  in  the  Office 
of  the  Surgeon  General  and  also  has 
been  a  consultant  to  the  Department  of 
Defense  Advisory  Boards  and  the  De¬ 
partment  of  State. 

Much  of  the  material  in  Major 
Cooke’s  program  had  not  been  previous¬ 
ly  presented  to  the  general  public.  He 
said,  “An  analysis  of  ‘Brain  Washing* 
and  its  relations  to  the  day’s  events  and 
the  future  of  our  country  is  certainly 
not  the  usual  material  for  an  after- 
dinner  talk,  hut  I  shall  try  to  present  a 
unique  look  at  a  choice  communistic 
weapon,  its  destructive  potential,  and 
the  urgent  need  for  powerful  defense.” 

Scott-St.  Louis 

At  the  October  7  meeting,  held  at 
Augustine’s  Restaurant,  Paul  H.  Greer 
was  guest  speaker.  Mr.  Greer  is  direc¬ 
tor,  New  products  and  Services,  Gov¬ 
ernment  and  Contract  Services  Division.  ' 
Western  Union  Telegraph  Company. 
New  York  City.  His  subject  was,  “The 
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Weakest  Link  in  Our  Defense-Secure 
Circuitry.” 

Tokyo 

A  general  meeting  of  the  chapter  was 
held  at  the  Fuchu  Air  Station  Officers 
Club  on  August  12.  In  addition  to  the 
election  of  officers,  Mr.  Nishizaki,  di¬ 
rector  of  the  Japanese  Radio  Research 
Laboratory  at  Kokubunji,  Japan,  spoke 
at  the  meeting. 

Following  the  meeting,  Mr.  Nishizaki 
conducted  the  group  on  a  2^/2  hour  tour 
of  the  Radio  Research  Labs.  The  Ra¬ 
dio  Research  Labs  came  into  existence 
on  August  1,  1952  as  a  government  re¬ 
search  agency  belonging  to  the  Min¬ 
istry  of  Posts  and  Telecommunications. 
It  takes  up  various  problems  necessary 
for  more  effective  and  wider  utilization 
of  radio  waves.  Besides  carrying  on 
work  related  to  radio  communications, 
the  Lab  works  on  general  matters  of 
scientific  research  or  public  utility. 

Out-going  president  Colonel  Bradford 
H.  Wells  introduced  the  newly  elected 
president  Howard  F.  Van  Zant,  assist¬ 
ant  vice  president.  International  Stand¬ 
ard  Electric  Corporation.  Others  elected 
to  office  were:  1st  vice  president.  Lieu¬ 
tenant  Colonel  Charles  E.  Harris,  USA; 
2nd  vice  president.  Captain  Edward  W. 
Knepper,  USN;  3rd  vice  president. 
Colonel  Leo  N.  O’Connor,  USAF ;  4th 
vice  president,  Stephen  J.  Antosy,  Far 
East  manager,  RCA  International  Serv¬ 
ice  Corporation;  treasurer;  Lieutenant 
Colonel  John  Guyton,  USAF ;  secretary, 
Paul  W.  Becker,  DAC.  Chapter  direc¬ 
tors  are:  Colonel  Greg  J.  Brown,  USA; 
Captain  Walter  H.  Kreamer,  USN; 
Colonel  Thomas  S.  Bond,  USAF;  Ger¬ 
ald  F.  Gray,  RCA;  Lieutenant  Colonel 
William  R.  Mattison,  USA;  Lieutenant 
Commander  Leonard  C.  Chambers, 
USN;  Major  Frank  L.  Ziegler,  USAF; 
Jack  Goss,  G.E. 

Washington 

The  chapter  held  a  luncheon  meeting 
at  the  Willard  Hotel  on  October  4, 
with  more  than  750  attending.  Guest 
speaker  was  Rear  Admiral  William  D. 
Irvin,  USN.  His  subject  was  “The  De¬ 
fense  Communications  Agency  and  the 
Defense  Communications  System — A 
New  Concept  in  the  Management  of 
Global  Communications.”  (See  p.  49.) 

Admiral  Irvin  is  the  recently  ap¬ 
pointed  chief  of  the  Defense  Communi¬ 
cations  Agency  (DCA)  which  is  a  new 
Department  of  Defense  activity  under 
the  authority,  direction  and  control  of 
the  Secretary  of  Defense.  It  is  charged 
with  the  management  and  control  of 
the  Defense  Communications  System 

(DSC). 

Admiral  Irvin  discussed  the  actions 
taken  to  date  in  establishing  the  DCA 
and  the  DCS.  His  talk  highlighted  such 
points  as  the  mission  and  functions  of 
the  DCA,  the  control  system  required 
to  effectively  integrate  the  existing 
world-wide  communications  networks  of 
the  Military  Departments,  and  the  ac¬ 
tivities  of  the  DCA  in  the  field  of  re¬ 
search  and  development  as  well  as  pro¬ 
gramming  and  planning. 


Engineers : 
a 

message 
from . . . 


A  UNIQUE 
ORGANIZATION 
ENTIRELY 
DEVOTED  TO 


and 


SYSTEMS  ENGINEERING 
SYSTEMS  MANAGEMENT 


Revolutionary  changes  in  the  modern  army  —  a  new  order  of  mobility 
and  dispersion,  and  increasingly  complex  tactical  and  support  require¬ 
ments— have  created  critical  needs  for  systems  engineering  and  sys¬ 
tems  management  support  of  a  highly  sophisticated  nature.  To  meet 
these  needs,  the  SPECIAL  PROGRAMS  SECTION  was  established 
by  General  Electric  in  early  1959. 

As  prime  contractor,  SPS  operates  as  a  technical  team  which  can  focus 
and  integrate  the  broad  resources  of  the  company  on  solutions  to  the 
most  advanced  systems  problems.  Our  staff  includes  men  with  out¬ 
standing  achievements  in  their  own  disciplines,  and  a  thorough  work¬ 
ing  knowledge  of  allied  fields.  (Over  50%  hold  advanced  degrees.) 
Each  sees  his  own  technical  field  from  the  viewpoint  of  a  total  sys¬ 
tems  perspective. 

Because  of  our  increasing  activity  with  the  Army,  we  are  now  engaged 
in  substantial  augmentation  of  our  staff.  The  men  we  are  seeking  will 
work  with  a  small  group  of  senior  level  associates  in  an  informal 
atmosphere.  All  will  have  the  opportunity  to  concentrate  on  a  variety 
of  advanced  programs  or  follow  a  single  one  through  its  full  cycle. 

Immediate  positions  are  open  to  highly  competent  engineers  at  our 
recently  completed  2-story  facility  at  Radnor,  on  Philadelphia's  Main 
Line,  (1961  starting  dates  can  he  arranged,)  Required  are  5  to  10 
years'  experience  in  one  or  more  disciplines  concerned  with  the  fol¬ 
lowing  areas: 


ELECTRONIC  SYSTEMS 

Navigation  and  Guidance 
Computer  Design 
Infrared 

Communications 

CBR  SYSTEMS 

Radiation  Effects 
Applied  Physics 
Micrometeorology 


MISSILE  SYSTEMS 

Operations  Analysis 
Weapons  Systems 
Analysis 
Aeroballistics 
Preliminary  Missile 
Design 

Arming  and  Fuzing 

Airframe 

Aerodynamics 


For  further  information,  write  in  confidence  to  R.  Hildick,  Dept.  142-MK 


PROGRAMqCENERAL 

section! 


ELECTRIC 


Radnor-Chester  Road 


s  V  s  T  c  M  s 


Radnor,  Pennsylvania 


OEeAlVTMCNT 


O  E  F  E  N  S  C 

A  Department  of  the  Defence  Electronice  Divieion 
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NEWS  ITEMS  AND  NEW  PRODUCTS 


C-E-l-R  Inc.  recently  became  the 
first  commercial  customer  for  IBM’s 
new  Stretch  class  computer,  desig¬ 
nated  the  IBM  7030.  C-E-I-R  with 
headquarters  in  Arlington,  Virginia, 
currently  provides  computing  ser¬ 
vices  and  business  research  facilities 
to  industry  and  government.  This  an¬ 
nouncement  closely  followed  C-E-I-R’s 
merger  with  Engleman  &  Co.,  an 
engineering  and  industrial  research 
group. 

The  speed  of  this  computing  sys¬ 
tem  will  permit  a  number  of  new 
tasks  to  be  undertaken.  It  is  15  times 
faster  than  any  machines  in  existence 
today  and  2500  times  faster  than  the 
IBM  650.  Its  cost  is  only  100  times 
that  of  the  650.  Representative  of 
the  new  problems  brought  into  range 
by  this  system  is  the  solution  of  eco¬ 
nomic  models  in  sufficient  depth  to 
provide  meaningful  results.  The 
whole  economy  of  a  small  country 
could  be  stimulated  to  determine  the 
effects  of  various  courses  of  action. 
Certain  physical  problems  with  vast 
numbers  of  computations  will  now  be 
solved  economically. 

Data  links  are  being  developed  to 
permit  on-line  operation  of  the  com¬ 
puter  from  customer  plants.  A 
separate  computer  will  prepare  the 
data  from  the  customer  for  the  main 
computer  to  process  and  schedule 
the  various  problems,  enabling  the 
main  computer  to  proceed  from  prob¬ 
lem  to  problem  without  intervention 
or  interruption. 

C-E-I-R  plans  to  offer  accounting 
and  allied  services  to  customers  on  a 
daily  basis.  Any  problem  capable 
of  reduction  to  digital  form  may  be 
handled  by  the  machine.  Delivery 
is  expected  in  November,  1962. 

•  •  • 

An  American  company  has  offered 
to  build  at  cost,  plus  $1,  an  immense 
fresh  water  making  plant  at  the  U.S. 
Naval  Base,  Guantanamo  Bay,  Cuba. 

News  of  the  offer  was  released  fol¬ 
lowing  an  exchange  of  letters  between 
U.S.  Senator  Estes  Kefauver  and 
Harry  W.  Conarro,  President,  Stru- 
fhers  Wells  Corp.,  Warren,  Penn. 
Mr.  Conarro  offered  in  conjunction 
with  Scientific  Design  Co.,  Inc.,  of 
New  York  City,  to  erect  a  salt  water 
conversion  plant  which  would  use 
the  successfully  tested  new  Struthers 
Wells’  freezing  process.  The  project 
would  be  carried  out  under  the  joint 


sponsorship  of  the  Office  of  Saline 
Water,  U.S.  Department  of  Interior. 

Senator  Kefauver  hailed  the  Stru¬ 
thers  Wells  offer  as  “most  timely  and 
patriotic.”  He  said,  “It  is  just  this 
type  of  offer  that  proves  that  our  sys¬ 
tem  of  industry-government  coopera¬ 
tion  once  again  makes  more  sense 
than  those  ideas  held  by  the  Com¬ 
munist-dominated  areas  of  the 
World.” 

•  •  • 

A  two-day  symposium  on  Engi¬ 
neering  Applications  of  Probability 
and  Random  Function  Theory  spon¬ 
sored  by  Purdue  University  will  be 
held  November  15-16,  1960,  at  La¬ 
fayette,  Indiana.  The  Symposium 
will  stress  applications  of  probability 
and  random  function  theory  to  prob¬ 
lems  associated  with  factors  of  safety 
in  structures,  reliability  of  structures 
and  systems,  optimization  of  systems 
of  all  types  which  are  subject  to  ran¬ 
dom  disturbances,  jet  and  rocket 
engine  noise  fields  and  traffic  control. 

Further  information  may  be  ob¬ 
tained  from  J.  L.  Bogdanoff  or  F. 
Kozin,  Division  of  Engineering 
Science,  Purdue  University. 

•  •  • 

The  National  Defense  Education 
Institute;  jointly  sponsored  by  the 
National  Security  Industrial  Associa¬ 
tion,  an  industry  group  dedicated 
to  national  defense,  and  Harbridge 
House,  a  management  consulting  and 
training  firm;  has  set  November  17- 
19  as  the  dates  for  a  three-dav  semi¬ 
nar  in  defense  marketing.  Partici¬ 
pation  in  this  seminar  will  be  limited 
to  marketing  managers  and  senior 
executives  of  defense-industry  com¬ 
panies. 

Areas  to  be  studied  are:  how  and 
where  to  seek  the  information  neces¬ 
sary  for  effective  planning;  how  to 
organize  this  information;  how  to 
use  it  in  the  defense  marketing  opera¬ 
tion  for  product  planning,  competi¬ 
tive  pricing  strategy  and  the  prepara¬ 
tion  of  cost  and  management 
proposals.  Current  policies  of  the 
Department  of  Defense  and  related 
agencies  such  as  AEG,  NASA  and 
ARPA  will  be  examined.  Trends  in 
defense  procurement  in  terms  of  their 
significance  to  the  marketing  organi¬ 
zation  and  the  role  of  the  government 
contracting  officer  will  also  be  cov¬ 
ered.  The  seminar  will  be  held  in 
the  New  York-New  England  area  and 


will  be  directed  by  Dr.  J.  Sterling 
Livingston,  Professor  of  Business 
Administration  at  the  Graduate 
School  of  Business,  Harvard  Uni¬ 
versity. 

Information  may  be  requested 
from  the  National  Defense  Education 
Institute,  1107-19th  St.,  N.W.,  Wash¬ 
ington  6.  D.  C.,  phone  REpublic  7- 
7474. 

•  •  • 

Bomac  Laboratories,  Beverly,  Mass., 
has  announced  that  it  has  broken 
ground  for  a  new  building  to  house 
the  Research  Division  which  will  be 
under  the  direction  of  Wellesley  J. 
Dodds,  Vice  President,  Engineering. 

This  new  addition,  the  seventh  to 
be  added  to  Bomac  since  1951,  will 
be  located  on  Route  128,  adjacent  to 
the  present  facilities.  It  will  be  a 
20,000  square  foot,  U-shaped,  one- 
storv,  brick  building,  and  is  sched¬ 
uled  for  completion  late  in  the  year. 
With  this  addition,  Bomac’s  facilities 
will  total  over  135,000  square  feet. 

Bomac  became  a  subsidiary  of  Va- 
rian  Associates  of  Palo  Alto,  Cali¬ 
fornia,  in  March,  1959.  Harold  C. 
Booth,  Bomac’s  Executive  Vice-Presi¬ 
dent  and  board  member  of  Varian 
Associates,  stated,  “Under  Varian’s 
policy  of  always  endeavoring  to 
broaden  and  strengthen  its  product 
lines  and  fields  of  interest  by  spon¬ 
soring  research  programs,  Bomac  will 
also  enter  into  programs  of  basic  re¬ 
search.” 

Varian’s  board  of  directors  recent¬ 
ly  approved  plans  for  225,000  square 
feet  of  new  space  to  be  constructed 
in  the  next  year  at  the  Palo  Alto  fa¬ 
cilities. 

•  •  • 

Thirty-six  RT  178/ARC  27  radio 
transceiver  sets  have  been  trans¬ 
formed  into  guinea  pigs  for  experi¬ 
mental  purposes  by  engineers  in  the 
Service  Engineering  Division  at  the 
Dayton  Air  Force  Depot  (DAFD), 
who  have  been  engaged  in  evaluation 
studies  on  the  use  of  automatic  test¬ 
ing  gear  for  checking  out  Air  Force 
equipment.  As  the  sets  are  processed 
through  the  DAFD  automatic  testing 
system,  they  are  being  sent  to  Lock- 
bourne  Air  Force  Base,  Columbus, 
Ohio,  where  they  will  be  installed  in 
SAC  aircraft  along  with  39  manually- 
tested  units.  By  subjecting  the  two 
groups  to  actual  operating  condi¬ 
tions,  the  Depot  staff  will  be  able  to 
observe  and  gauge  the  durability  and 
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THIS  IS  ONE  OF  THE  MOST  IMPORTANT  PICTURES 
IN  THE  HISTORY  OF  MANKIND 


The  virus  of  poliomyelitis,  magnified  65,000  times  by  an  RCA  electron  microscope. 
Photo  by  Dr.  A.  R.  Taylor  of  Parke,  Davis  S  Company. 


This  RCA  electron  microscope  embodies  all  the  many  improvaments  born  of  more 
than  twenty  years'  research  and  manufacturing  experience. 


Reproduced  at  the  left  is  a  photograph  of  the 
deadly  polio  virus— made  visible  for  the  first 
time  with  RCA’s  powerful  electron  microscope. 

Viruses,  one  of  man’s  deadliest  enemies,  could 
never  be  seen  through  ordinary  microscopes.  But 
with  RCA’s  powerful  electron  microscope,  scien¬ 
tists  now  can  see  them,  study  them,  and  learn 
how  to  fight  them. 

The  electron  microscope  is  a  thousand  times  more 
powerjul  than  ordinary  microscopes.  It  can  magnify 
an  object  1,000,000  times.  A  pencil  so  magnified 
would  be  119  miles  long  and  4  miles  thick! 

Today,  this  history-making  “electronic  eye” 
has  a  host  of  vital  uses.  In  addition  to  its  role  in 
medical  and  scientific  research,  it  has  helped  to 
make  automobile  tires  wear  longer,  synthetic 
fabrics  more  durable  and  metals  stronger.  In  fact, 
almost  every  product  you  buy  is  better  in  some 
way  because  of  the  RCA-developed  electron 
super-microscope . 

And  now,  so  that  many  more  may  share  its 
benefits,  RCA  has  announced  a  long-term  lease 
plan  for  its  electron  microscope.  Interested?  Write 
RCA,  Industrial  Electronic  Products  Division, 
Camden,  N.  J. 

RCA  skills  and  ingenuity  gave  man  his  first 
look  into  the  world  of  the  ultra-small.  And  these 
same  skills  assure  the  dependability  of  all  the 
RCA  Victor  black-and-white  and  color  television 
sets,  radios,  records  and  high-fidelity  systems 
that  you  enjoy  in  your  home. 


The  Most  Trusted  Name 
in  Electronics 
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performance  of  the  automatically- 
tested  sets  and  better  evaluate  the 
possibilities  of  remodeling  the  pres¬ 
ent  maintenance  procedures  at 
DAFD  and  other  depots  and  AMAs. 

The  present  central  core  for  testing 
the  ARC-27  consists  of  Automatic 
Tape  Intelligence  Check-out  equip¬ 
ment  and  an  automatic  tube  tester. 
The  operation  of  each  unit  is  dictated 
by  preprogrammed,  punched  tapes 
and  cards  most  of  which  have  been 
refined  by  the  Service  Engineering 
staff.  The  perforations  have  been 
designed  to  direct  the  entire  testing 
operation  of  each  unit  and  also  deter¬ 
mine  if  the  transceiver  being  tested 
can  be  placed  in  service. 

Through  a  service  unit  designed 
primarily  for  testing  ARC-27  sets,  the 
automatic  console  has  been  engi¬ 
neered  to  perform  operational  tests 
on  the  transceivers,  and,  should  a 
malfunction  be  discovered,  it  is  ca¬ 
pable  of  locating  the  defective  mod¬ 
ule.  The  readings  are  transmitted  on 
a  read-out  tape  which  relays  results 
of  the  specific  test  and  also  may  be 
compared  with  the  required  values. 
If  the  tested  set  fails  to  meet  the  re¬ 
quirements,  the  unit  immediately  dis¬ 
continues  operation  and  signals 
through  a  light  that  the  ARC-27  is 
not  serviceable. 

Now  knowing  which  module  of  the 
transceiver  is  effective,  the  compo¬ 
nent  is  removed  for  inspection  bv  a 
less  sophisticated  impedence  tester 
used  to  isolate  the  defective  parts.  In 
the  Lavoie  unit,  the  tapes  have  been 
previously  programmed  to  check  out 
individual  modules  of  the  ARC-27. 
Through  a  static  test  of  numerous 
points  in  the  defective  unit,  this  de¬ 
vice  will  indicate  the  individual  re¬ 
sistor,  capacitor,  inductor  or  relay 
that  must  be  replaced.  This  cannot 
be  accomplished  by  the  overall  unit 
since  it  is  only  programmed  for  locat¬ 
ing  defective  modules. 

The  third  inspecting  device,  the 
automatic  tube  tester,  is  utilized  to 
check  out  tubes  in  the  ARC-27 
transceiver.  Unlike  most  tube  testers, 
it  is  capable  of  evaluating  the  service¬ 
ability  of  a  tube  in  a  given  socket  of 
the  set  by  virtue  of  programmed, 
punched*  cards. 

DAFD  engineers  anticipate  that,  as 
a  result  of  the  thoroughness  of  auto¬ 
matic  testing,  the  36  sets  tested  by 
the  new  techniques  will  not  only  re¬ 
quire  less  repair,  but  should  double 
their  counterparts  in  time  of  service. 
If  so,  favorable  results  from  the  18- 
month  experiment  would  indicate  to 
both  AMC  and  DAFD  management 
that  remodeling  of  the  present  testing 
systems  through  automation  is  ad¬ 


vantageous  and  beneficial  to  the  Air 
Force. 

•  •  • 

A  new  digital  flight  trainer  and 

research  device  called  UDOFTT 
(Universal  Digital  Operational  Flight 
Trainer  Tool),  was  demonstrated 
recently  in  Garden  City,  N.  Y.,  when 
a  “flame-out”  emergency  was  intro¬ 
duced  into  a  simulated  Air  Force 
F-IOOA  Super  Sabre  jet  flight  by  an 
instructor  outside  the  cockpit. 

When  the  “flame-out,”  or  engine 
failure,  was  introduced  in  UDOFTT, 
the  pilot  of  the  simulated  flight,  cut 
off  all  electrical  circuits  while  the 
supersonic  jet  descended  from  15,000 
to  7,000  feet,  re-started  his  engine  in 
mid-air  and  brought  the  plane  in  for 
a  safe  landing.  UDOFT^,  the  first 
digital  jet  training  simulator,  is  ex¬ 
pected  to  be  the  forerunner  of  an 
entirely  new  family  of  training  de¬ 
vices.  Simulation  of  hypersonic  and 
orbital  vehicles  is  one  of  the  areas 
being  explored  for  UDOFTT. 

With  the  UDOFTT  digital  system, 
complete  mathematical  representa¬ 
tions  of  the  characteristics  of  the  air¬ 
craft  to  be  simulated  are  transferred 
through  punched  cards  into  the  com¬ 
puter’s  magnetic  core  memories. 
Thereafter,  manipulation  of  the 
plane’s  controls  provides  new  infor¬ 
mation  to  the  computer  which,  then, 
computes  the  equations  of  motion 
and  activates  the  instruments  in  the 
cockpit  to  correspond  to  the  plane’s 
actions. 

UDOFTT  may  be  changed  to  simu¬ 
lation  of  another  vehicle  type  simply 
through  processing  punched  cards  on 
that  vehicle  into  the  computer. 
UDOFTT,  which  operates  at  a  rate 
of  more  than  200,000  operations  per 
second,  is  the  result  of  intensive  re¬ 
search  by  the  Navy  and  Air  Force 
to  develop  a  flexible  computer  system 
with  “real-time”  capability.  The 
system  was  developed  under  a  $2 
million  contract  with  the  U.S.  Naval 
Training  Device  Center,  Port  Wash¬ 
ington,  N.  Y.,  by  the  Data  Systems 
Operations  of  Sylvania  Electronic 
Systems,  a  division  of  Sylvania  Elec¬ 
tric  Products,  Inc.,  utilizing  initial 
logical  design  studies  of  the  Moore 
School  of  Electrical  Engineering, 
University  of  Pennsylvania. 

•  •  • 

The  Sperry  Microwave  Electronics 
Company  has  reported  results  of  re¬ 
search  and  development  on  improved 
and  more  versatile  garnet  materials 
for  microwave  applications.  A  recent 
paper.  Microwave  Properties  of  Poly- 
Crystalline  Hybrid  Garnets,  presented 
by  Dr.  Gordon  Harrison  and  L. 
Hodges,  Jr.  of  the  Applied  Physics 
Section  to  the  American  Ceramic 


Society  reported  some  of  the  results 
of  this  research. 

Purpose  of  this  research  and  de 
velopment  effort  was  to  derive  in¬ 
formation  on  materials  for  use  in 
UHF  applications  where  extremely 
narrow  linewidths  are  required,  and 
in  applications  where  a  high  degree 
of  temperature  stability  is  imperative. 
The  success  of  this  study  is  evident 
from  the  design  of  extremely  high 
power  devices  at  Sperry  for  use  from 
below  400  to  above  1500  me,  all  of 
which  use  Sperry  developed  garnets. 
One  accomplishment  in  component 
design  using  garnets  is  an  L-band 
circulator  developed  at  Sperry  under 
Rome  Air  Development  Center  spon¬ 
sorship.  This  circulator  when  tested 
in  excess  of  40  megawatts  peak  power 
and  50  kilowatts  average  power  was 
found  to  exhibit  less  than  0.2  db  in¬ 
sertion  loss.  No  evidence  of  com¬ 
ponent  deterioration  was  evident 
even  at  these  power  levels.  Isolators 
using  garnet  and  operating  at  UHF 
frequencies  have  been  designed  to 
provide  high  peak  power  dissipation 
(1-2  megawatts),  and,  in  other  cases, 
to  handle  hundreds  of  kilowatts  of 
average  power. 

•  •  • 

A  one-pound  rocket-borne  weath¬ 
er  station  designed  to  probe  the 
earth’s  stratosphere  and  radio  back 
weather  findings  at  altitudes  up  to 
40  miles  has  been  developed  bv  the 
Naval  Ordnance  Laboratory. 

As  reported  in  the  September  issue 
of  Report,  news  journal  of  the  Labo¬ 
ratory,  the  miniature  weather-collec¬ 
tor  is  the  payload  for  NOL’s  High 
Altitude  Sounding  Projectile  (HASP), 
a  supersonic  anti-aircraft  missile  con¬ 
verted  into  a  routine  weather-data 
collector  used  by  naval  ships  at  sea. 

The  weather-collector  consists  of 
an  eleven-inch  radio  sonde  only  an 
inch  and  a  quarter  in  diameter.  Sus¬ 
pended  from  a  6-foot  metalized  para¬ 
chute,  the  sonde  contains  a  sensitive 
temperature-measuring  thermistor 
and  a  tiny  radio  transformer  powd¬ 
ered  by  a  small  6-volt  battery.  A 
gauge  to  measure  the  stratospheric 
pressures  will  be  added  to  the  pack¬ 
age  in  the  near  future. 

Designers  of  the  small  weather 
collector,  Harry  W.  L.  Street  and 
George  A.  Gadbois,  say  this  is  the 
smallest  radio  sonde  yet  developed 
for  high-altitude  weather  observation. 
During  recent  tests  by  NOL  and 
NASA  s  Wallops  Island  facilities,  the 
instrumented  payload  was  rocketed 
to  over  20-mile  altitude  where  it  con¬ 
sistently  broadcasted  accurate  strato¬ 
spheric  temperatures  during  its  30- 
minute  earthbound  journey.  Tests 
with  the  payload  in  the  future  are 
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Five-story  high  antenna  for  Pincushion  radar  will  be  part  of  a  new  Ad 
vanced  Research  Projects  Agency  installation  to  be  set  up  in  mid-Pacific 


A  unique  radar  designed  to  track  and  identity 
the  warhead  of  ICBMs  thousands  of  miles  away  is  now 
being  developed  by  Ra3rtheon,  imder  the  direction 
of  Rome  Air  Development  Center. 

because  of  its  microwave  beam 


Designated  “Pincushion 
pattern  formation,  the  80-ton  Raytheon  radar  will  he  part 
of  Project  Defender,  ARPA’s  program  to  develop 
advanced  anti-ICBM  concepts.  ' 


RAYTHEON  COMPANY,  WALTHAM,  MASS 
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expected  to  double  this  altitude  and 
collect  air  pressure  data  as  well. 

The  HASP  rocket,  with  its  weather 
gathering  payload,  designed  for  use 
aboard  naval  ships,  requires  no  spe¬ 
cial  launchers,  tracking  equipment  or 
meteorological  receiving  and  record¬ 
ing  equipment. 

•  •  • 

Two  new  air  traffic  control  radar 
systems  now  being  installed  to  cover 
Switzerland’s  major  air  routes  will 
mark  the  first  use  of  microwave  relay 
links  for  remote  control  of  all  operat¬ 
ing  functions. 

Designed  and  produced  by  Ray¬ 
theon  Company'  for  Radio  Suisse 
S.A.,  the  radars  will  serve  and  be 
operated  from  control  centers  at  the 
Geneva-Coiritrin  and  Zurich-Kloten 
airports. 

Radar  transmitter-receivers  for 
Geneva-Cointrin  will  be  located  atop 
5500-foot  Mt.  La  Dole  16  miles  away. 
For  the  Zurich-Kloten  installation,  a 
concrete  structure  60  feet  high  will 
be  erected  on  a  hill  about  seven  miles 
away.  The  peak  transmitted  power 
at  Zurich-Kloten  will  be  500  kw, 
while  at  Geneva-Cointrin,  this  figure 
will  be  raised  to  4000  kw  by  the  use 
of  the  Amplitron  microwave  amplifier 
tube  developed  by  Raytheon.  With 
power  of  this  magnitude,  the  Geneva- 
Cointrin  radar  will  be  able  to  see  a 
I  small  jet  aircraft  at  altitudes  of  more 
than  80,000  feet  and  163  miles  away. 
For  larger  passenger  aircraft,  range 
would  be  more  than  200  miles. 

The  large  40-foot  antennas  em¬ 
ployed  in  the  Swiss  installations  con¬ 
tribute  significantly  to  their  long- 
range  capabilities.  Use  of  the  Ampli¬ 
tron  increased  the  range  further  by 
as  much  as  70  percent. 

•  •  • 

The  National  Bureau  of  Standards 

will  install  a  high-energy,  high-inten- 
sity  electron  accelerator  at  its  Gai¬ 
thersburg,  Maryland  facility.  This 
accelerator  will  increase  the  Burea’s 
ability  to  keep  pace  with  the  strides 
made  by  industry  and  the  armed 
services  in  applying  radiation  to 
food  sterilization,  polymerization  and 
other  uses.  The  increase  in  intensity 
available  with  the  accelerator,  a 
linac,  is  a  necessary  basis  for  the 
development  of  standards,  measuring 
techniques  and  shielding  require¬ 
ments  for  this  new  field. 

The  accelerator  is  designed  to  pro¬ 
duce  electron  beams  with  energies 
continuously  variable  from  10  to  100 
Mev  and  power  outputs  of  the  order 
of  40  kw.  This  power  output  is 
about  100,000  times  that  now  ob¬ 


tained  in  this  energy  range  at  the 
Bureau. 

The  accelerator  is  basically  a  100- 
ft.  pipe  through  which  electrons  are 
accelerated  on  the  crest  of  a  travel¬ 
ing  wave.  The  waveguide,  which 
consists  of  nine  8.5  ft.  sections  will 
be  supplied  with  rf  power  at  an  L- 
band  frequency  of  1300  Me.  The 
first  three  sections  are  to  be  powered 
by  10-Mw-peak  amplifiers,  the  last 
six  by  5-Mw-peak  amplifiers.  Either 
klystrons  or  amplitrons  may  be  used 
as  power  sources,  but  at  present  the 
amplitrons  are  being  strongly  con¬ 
sidered  because  they  promise  greater 
efficiency,  stability,  simplicity  and 
economy.  A  final  decision  awaits 
further  life  and  performance  testing 
of  the  amplitrons. 

Installation  of  the  accelerator  is  ex¬ 
pected  to  take  place  in  late  1962  at 
an  estimated  cost  of  $1.7  million. 
High  Voltage  Engineering  Corp.  of 
Burlington,  Mass.,  will  construct  the 
accelerator  under  NBS  contract. 

•  •  • 

International  Business  Machine 
Corporation  has  established  a  Sys¬ 
tems  Research  Institute.  Located  on 
United  Nations  Plaza,  it  is  the  pur¬ 
pose  of  the  industry-sponsored  grad¬ 
uate  school  to  educate  people  for 
advanced  professional  work  in  data 
processing  systems  engineering. 

The  Institute  will  cover  a  wide 
range  of  data  processing  systems  ap¬ 
plications.  Some  are  designed  to 
integrate  numerous  phases  of  a  com¬ 
pany’s  operations.  Others  provide 
for  the  correlation  of  branch  and 
head  office  operations.  Some  of  these 
systems — IBM  calls  them  Telepro¬ 
cessing  systems — gather  information 
from  interconnected  remote  points, 
process  and  store  it  in  central  com¬ 
puters  and  make  the  information 
available  to  all  points  in  the  network 
on  demand. 

IBM  expects  to  invest  about  $2 
million  annually  to  train  eventually 
up  to  400  people  a  year  at  the  In¬ 
stitute.  The  Institute  will  operate 
much  like  a  university  graduate 
school;  its  faculty  includes  senior 
IBM  scientists,  systems  people  and 
visiting  lecturers  from  industry  and 
leading  universities. 

A  computer  system  for  one  of  the 
world’s  largest  accounting  tasks — 
that  of  the  Internal  Reveune  Service 
— will  be  put  into  operation  in  late 
1961  by  IBM.  The  system,  which 
involves  a  large  computing  center 
to  be  established  in  Martinsburg, 
West  Virginia  with  smaller  com¬ 
puters  in  regional  areas,  will  handle 
all  forms  of  Federal  taxes  and  cross 
check  such  data  as  individual  income 


tax  returns,  W2  forms,  corporate  in¬ 
come  tax  statements,  dividend  pay¬ 
ment  notices  and  interest  payment 
notices. 

•  •  • 

Rutherford  Electronirs  Co.,  Culver 
City,  California,  has  introduced  an 
inexpensive  method  of  producing 
multi  pulses.  Operating  on  the  same 
frequency,  one  Multi  Pulse  Genera¬ 
tor  unit  is  triggered  off  the  other. 
The  units  can  be  operated  through  a 
mixing  network  which  can  build 
pulses  and  which  in  turn  can  sub¬ 
tract  or  add  pulses.  The  delays, 
widths,  polarity,  attenuation  or  rise 
time  controls  are  all  independently 
variable  from  the  other. 

The  combination  of  Model  B-7 
Pulse  Generator  is  available  as  a  2, 
3  and  4  pulse  source.  Upon  comple¬ 
tion  of  a  particular  application,  the 
units  can  be  separated  into  four 
pulse  generators.  Individual  Model 
B-7’s  are  rackmountable  and  have 
the  following  specifications:  50  volts 
amplitude  delivered  into  a  50  ohm 
load,  Delav  with  respect  to  Sync. 
Out:  0-10,000  fjs,  width:  .05  /xs-IO.- 
000  gs.  Repetition  rate:  20  cps  to  2 
me. 

•  •  • 

A  new  instrument  providing  re¬ 
mote  “open-stop-close”  or  “on-off” 
control  and  status  indication  of 
power-operated  devices  has  been  de¬ 
veloped  by  Texas  Instruments  Inc. 
Called  the  Remote  Indicating  Control 
Unit,  the  device  was  developed  by 
the  Instrumentation  group  of  TPs 
Geosciences  &  Instrumentation  divi¬ 
sion  in  Houston. 

Both  control  and  status  indication 
of  valves,  motors,  blowers,  pumps 
and  other  such  devices  can  be  accom¬ 
plished  with  only  two  wires  between 
the  remote  point  and  the  central  con¬ 
trol  location.  The  unit  is  packaged 
with  a  graphic  symbol  front  cover 
ready  for  immediate  use  in  a  central 
graphic  display  panel. 

•  •  • 

An  agreement  providing  for  the 

engineering,  manufacture  and  mar¬ 
keting  of  exploding  bridgewire  sys¬ 
tems,  for  applications  in  the  missile 
and  space  fields  and  for  industrial 
use,  has  been  entered  into  by  the  In¬ 
dustrial  Products  Div.  of  Internation¬ 
al  Telephone  and  Telegraph  Corp. 
and  McCormick  Selph  Associates  of 
Hollister,  California.  Exploding 
bridgewire  systems,  called  XBS,  are 
used  for  initiation  and  control  of  the 
pyrotechnic  and  ballistic  systems  of 
missiles  and  space  vehicles. 

This  concept  provides  systems 
which  are  extremely  safe  from  pre- 
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Working  against  the  weather  spells  danger  . . . 
to  passengers,  crew,  hull,  fittings,  cargo.  At  the 
least  it  means  lost  time,  a  day’s  worth  of  which 
can  cost  as  much  as  $5,000  in  operating  expenses. 

Seafax*,  the  weather  chart  recorder  proved  on 
hundreds  of  commercial  and  military  vessels, 
enables  the  captain  to  work  with  the  weather, 
avoid  serious  disturbances  as  they  arise.  It  gives 
him  an  up-to-the-minute  “roadmap”  of  the  con¬ 
stantly  changing  sea. 

The  Seafax  Recorder  Model  RRG  provides  clear, 
cost-free  weather  maps  from  a  weather  central, 
reproduces  both  surface  analysis  maps  and  fore¬ 
cast  sea-condition  charts  at  the  flick  of  a  finger. 


Furthermore,  the  Seafax  can  be  used  to  record 
other  charts,  drawings,  cryptograms,  legal 
documents,  and  tabulated  information  as  opera¬ 
tions  require. 

Investigate  this  vital  form  of  modern  marine 
communications  . . .  another  reliable  product  of 
a  pioneer  in  the  design  and  manufacture  of 
facsimile  and  radio  communications  equipment. 


'trademark 


Write  **The  Commander**  for  Seafax  literature 

<W^Westrex  Corpora  t/oa 

A  DIVISION  OF  LITTON  INDUSTRIES  I  U 

Communications  Equipment  Department,  Section  162 
540  W.  58th  St.,  New  York  19,  N.  Y.,  1523  L  St.,  N.W.,  Wash.  5,  D.  C. 
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mature  or  unintentional  operation 
caused  by  heat,  shock  or  electromag¬ 
netic  radiation  (radar,  radio,  etc.). 
In  addition,  exploding  bridgewire 
systems  operate  in  microseconds  com¬ 
pared  with  conventional  electroexplo¬ 
sive  operation  time  of  milliseconds. 

The  XBS  phenomenon  may  be  rep¬ 
resented  as  a  high  temperature  and 
high  pressure  shock  wave  which  is 
produced  by  passing  a  very  high  en¬ 
ergy  electrical  pulse  through  a  rela¬ 
tively  small  diameter  conductor.  If 
properly  generated  and  applied,  this 
high  temperature  shock  wave  is  capa¬ 
ble  of  initiating  a  detonation  in  a  sec¬ 
ondary  high  explosive  or  a  deflagra¬ 
tion  in  a  relatively  insensitive  pyro¬ 
technic  composition.  When  incor¬ 
porated  into  an  electroexplosive  sys¬ 
tem,  XBS  eliminates  the  need  for 
complex,  bulky  fuse  trains  and  safe/ 
arm  blocking  systems.  The  safety 
hazard  of  accidental  ignition  caused 
by  R.F.  is  eliminated  in  XBS,  since 
the  system  uses  thermally  insensitive 
explosive  materials  surrounding  the 
bridgewire.  Heating  the  bridgewire 
with  R.F.  or  stray  electrical  energy 
does  not  initiate  the  insensitive  ex¬ 
plosive.  To  initiate  the  insensitive 
explosive,  extremely  high  values  of 
energy  (10,000,000  ergs)  are  applied 
to  the  exploding  bridgewire  initiator 
in  a  short  time  (0.50  to  10  microsec- 
I  onds).  This  energy  explodes  the 
*  bridgewire  thereby  transmitting  ther¬ 
mal  and  shock  energy  to  the  insensi¬ 
tive  explosive. 

•  •  • 

The  Electron  Division  of  Controls 
Company  of  America  has  been  or¬ 
ganized  to  develop  and  market  a 
complete  line  of  commercially  priced 
silicon  semi-conductor  devices  for  the 
industrial  and  electronic  markets. 
Production  facilities  have  been  estab¬ 
lished  for  low,  medium  and  high 
power  silicon  diodes  and  rectifiers 
built  to  customer  specifications  and 
packaged  to  fit  the  customer’s  mount¬ 
ing  or  installation  needs. 

Technological  development  of  four- 
layer  diodes  (used  for  switching), 
low  voltage  regulating  devices,  time 
delay  devices,  and  pressure  and  tem¬ 
perature  sensitive  units  indicated  that 
such  semiconductor  units  will  also  be 
available. 

The  Electron  Division  is  located  in 
a  new  plant  at  Tempe,  Arizona. 

•  •  • 

A  new  development  by  the  General 
Communication  Company  of  Boston 
makes  available  an  L-band  planar 
tube  oscillator  which  is  tunable  from 
920  to  1400  megacycles.  A  dual  cav¬ 
ity  with  tuned  plate  and  tuned  cath¬ 
ode  is  controlled  by  a  single  lead- 


screw.  The  resulting  single  dial 
control  covers  the  entire  range  with 
relatively  small  change  in  output 
level. 

This  oscillator  will  be  useful  for 
low  power  transmitters,  signal  gen¬ 
erators,  local  oscillators,  receivers 
and  test  fixtures.  Frequency  range 
is  920  mcs  to  1400  mcs  and  power 
output  is  up  to  50  watts. 

•  •  • 

Picatinny  Arsenal,  the  Army  Ord¬ 
nance  Corps’  principal  research  and 
engineering  center  for  ammunition 
and  special  weapons,  is  in  the  process 
of  establishing  its  own  radio  station 
which  will  reduce  the  communica¬ 
tions  gap  between  the  Arsenal  and 
military  installations  throughout  the 
World. 

The  station  will  be  part  of  the 
Military  Affiliate  Radio  System  to  be 
used  to  transmit  and  receive  official, 
unclassified  messages.  Operating  un¬ 
der  the  call  letters  AD2MUY,  the  sta¬ 
tion  will  go  on  the  air  soon  after 
installation.  Station  equipment,  in¬ 
cluding  two  receivers  and  a  100-watt 
transmitter,  has  been  received  from 
Fort  Monmouth  and  is  being  pre¬ 
pared  for  use. 

Messages  will  be  handled  during 
off-duty  hours  by  unpaid  volunteers 
who  hold  amateur  radio  licenses  is¬ 
sued  by  the  Federal  Comunications 
Commission.  A  message,  initiated  at 
Picatinny  and  transmitted  over  spe¬ 
cially  assigned  frequencies  on  a  strict 
time  schedule,  will  be  heard  by  other 
MARS  stations  making  up  the  area 
network.  The  message  will  be  ac¬ 
cepted  by  the  station  for  which  it  is 
intended  and  passed  on  via  phone  or 
other  means  to  the  person  concerned. 
A  message  for  a  distant  installation 
will  be  relayed  by  the  network  con¬ 
trol  station.  Station  Director  William 
F.  Conway,  a  Ham  and  Chief  of  the 
Arsenal’s  Instrumentation  Section, 
will  arrange  the  broadcasting  sched¬ 
ule. 

•  •  • 

The  semiconductor  division  of 

Hughes  Aircraft  Company  is  build¬ 
ing  a  laboratory  production  line  for  a 
parametric  mode  transistor  that 
operates  at  ultra-high  and  microwave 
frequency  ranges  in  the  circuit  re¬ 
cently  invented  and  demonstrated  at 
Lenkurt  Electric  Co.,  Inc.,  a  subsid¬ 
iary  of  General  Telephone  &  Elec¬ 
tronics. 

The  Hughes  transistor  has  pro¬ 
duced  nearly  4  kilomegacycles  at  10 
percent  efficiency  when  tested  in  the 
UHF  and  microwave  mixer-oscillator 
circuit  invented  by  Dr.  Vladimir 
Vodicka  of  Lenkurt.  The  transistor’s 
designer,  Hughes’  physicist  Rainier 
Zuleeg,  predicts  higher  frequency 


ran^^es  in  the  microwave  region— 
eventually  up  to  10  kilomegacycles 
while  still  retaining  a  minimum  effi- 
ciency  of  10  percent. 

•  •  • 

DeArmond  Enterprises,  Incorp., 

Bellflower,  California,  has  been  re¬ 
cently  established  to  provide  avionics 
component  manufacturers,  compo¬ 
nent  test  laboratories,  component 
users  and  calibration  laboratories 
with  a  source  of  procurement  and 
test  specifications. 

In  the  establishment  of  the  pro¬ 
curement  specification,  the  most 
qualified  source  will  be  located  and 
incorporated  as  the  qualified  source 
for  the  component  being  controlled. 
This  provides  a  “storehouse”  of 
technical  information  for  all  types  of 
components  and  also  a  catalog  of 
proven  qualified  sources  for  the  pro¬ 
curement  of  highly  reliable  devices. 

•  •  • 

A  new  printed  contact  permanent 
magnet  relay  known  as  Printact  has 
been  developed  by  the  Components 
Division  of  Executone,  Inc.,  Long 
Island  City,  N.  Y. 

Printact  is  mounted  on  and  be¬ 
comes  an  integral  part  of  a  printed 
circuit  board.  Fixed  contacts  are 
eliminated  and  the  moving  contacts 
which  are  part  of  the  armature  as¬ 
sembly  are  designed  to  mate  with 
conductors  on  the  printed  board.  The 
new  device  employs  a  permanent 
magnet  in  place  of  a  spring  to  hold 
the  relay  armature  open.  This  force 
remains  constant  and  eliminates  ad¬ 
justment  or  maintenance. 

•  •  • 

A  new  special  purpose  receiver. 

Type  2501 -A,  for  AM  and  CW  recep¬ 
tion  has  been  announced  by  Nems- 
Clarke  Co.,  Division  of  Vitro  Cor¬ 
poration  of  America.  The  receiver 
which  has  a  tuning  range  of  55  to 
260  megacycles  is  specifically  de¬ 
signed  for  measuring  the  Doppler 
shifts  of  incoming  signals  and  fea¬ 
tures  a  low  noise  figure  with  uniform 
performance  throughout  the  entire 
range. 

The  receiver  has  provision  for 
comparing  the  received  input  signal 
with  a  standard  reference  signal  of 
known  characteristics,  the  amplitude 
of  which  is  offset  by  an  amount 
slightly  greater  than  the  maximum 
Doppler  shift  expected.  The  output 
is  the  difference  between  the  incom- 
ing  signals.  The  receiver  is  19  in. 
wide,  8%  in.  high  and  15  in.  deep 
designed  for  mounting  into  a  stand¬ 
ard  19  in.  instrument  rack,  and 
weighs  36  pounds.  Operating  power 
requirements  are  117V,  60  cps,  AC, 
70  watts. 
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AE  is  an  old  hand  at  developing  military  communications  devices  and 
systems  with  unusual  capabilities. 

A  prime  example  is  the  coordination  device  used  in  conjunction  with  the 
AE-developed  automatic  teletypewriter  switching  center. 

Messages  on  punched  tape  arriving  at  a  routing  center  are  automatically 
given  proper  priority  status . . .  earmarked  for  single  or  multiple  destinations 
and  assigned  to  the  first  available  open  circuits  for  regional  or  global 
transmission  to  command  centers. 

Complex  detailing  and  switching  such  as  this  is  a  logical  extension  of  AE’s 
wide  experience  in  the  design  of  complex  circuit  routing  systems  for  auto¬ 
matic  telephone  exchanges. 

If  you  have  a  tough  problem  in  communications  or  control,  AE  can  supply 
the  answers  —  and  provide  the  components  or  complete  control  systems  to 
wrap  it  up.  A  letter  or  phone  call  (Fillmore  5-7111)  to  the  Manager, 
Government  Service  Division,  Automatic  Electric  Sales  Corporation, 
Northlake,  Illinois,  will  bring  quick  results. 
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Tensile  strengths  of  materials  at 
temperatures  near  absolute  zero  are 
determinable  with  a  special  cryostat 
recently  developed  by  Arthur  D.  Lit¬ 
tle,  Inc.,  and  installed  on  existing 
tensile-test  equipment  at  the  U.S. 
Army’s  Watertown  (Mass.)  Arsenal. 
The  cryostat  cools  specimens  of  struc¬ 
tural  materials. 

Designed  to  specifications  required 
in  a  testing  process  developed  at  the 
Arsenal,  the  cryostat  has  two  parts: 
a  cooling  chamber  and  an  automatic 
measuring  device.  Through  the  use 
of  liquid  nitrogen  and  liquid  helium, 
the  chamber  can  be  refrigerated  to 
4.2°K.  Two  pairs  of  sliding  calipers 
inside  the  chamber  scan  the  speci¬ 
mens’  dimensional  deviations  during 
stress  applications  and  relay  measure¬ 
ments  to  a  computer-recorder  which 
plots  a  stress-strain  curve.  The  meas¬ 
uring  device  has  been  accurate  to 
itO.OOl  inch  in  tests. 

•  •  • 

Augat  Brothers,  Inc.,  Attleboro, 
Mass.,  is  producing  an  inexpensive 
“Push-Fit”  test  jack  for  electronic 
circuits.  According  to  the  company 
no  external  hardware  is  required  to 
mount  the  component  into  a  panel 
board  or  chassis.  Contacts  are  beryl¬ 
lium  copper,  electro-tin  plated  of  a 
quality  equalling  the  requirements  of 
the  standard  electronic  circuit. 

•  •  • 

Since  the  beginning  of  radio  com¬ 
munications  there  has  appeared  to  be 
a  definite  connection  between  com¬ 
munications  “blackouts”  and  major 
magnetic  storms.  This  is  but  one  of 
the  areas  of  special  interest  to  the 
Radio  Frequency  Spectrum  Branch, 
OP-944,  under  the  Director,  Naval 
Communications,  who  is  charged  with 
the  responsibility  to  study  and  im¬ 
prove  the  type  of  radio  wave  propa¬ 
gation  guidance  furnished  to  fleet  and 
shore  radio  stations.  Some  progress 
has  been  made  in  correlating  mag¬ 
netic  activity  and  ionospheric  condi¬ 
tions  not  only  from  the  standpoint 
of  major  magnetic  storms  but  also 
for  lower  levels  of  magnetic  activity 
as  well. 

However,  this  relationship  does  not 
satisfactorily  explain  the  short  term 
variations.  Similarly,  the  phrase  “un¬ 
der  normal  conditions”  is  appended 
to  most  propagation  predictions  with¬ 
out  qualification  as  to  what  “condi¬ 
tions”  are  being  used  as  a  reference. 
“Normal,”  as  related  to  radio  wave 
propagation,  has  not  always  been 
adequately  defined.  It  was  this  ab¬ 
sence  of  a  satisfactory  reference  level 
that  stimulated  interest  in  relating 
basic  ionospheric  stability,  or  quali¬ 
ty,  to  terrestrial  magnetic  activity. 


With  the  above  in  mind,  studies 
have  been  made  which  reflect  the  fol¬ 
lowing  conclusions:  Normal  iono¬ 
spheric  conditions  are  obtained  when 
the  earth’s  magnetic  field  is  quiet,  or 
stable,  i.e.,  normal  has  been  defined, 
in  relation  to  a  known  measurable 
value;  the  earth’s  magnetic  field  is  a 
sensitive  indicator  of  ionospheric 
quality;  on  the  North  Atlantic  trans¬ 
mission  path,  at  least,  a  measure  of 
communications  efficiency  may  be 
correlated  to  a  fixed  reference  index, 
Ap,  as  modified  by  a  linear  value.  If 
the  circuit  is  properly  engineered 
with  respect  to  power,  bandwidth,  an¬ 
tennas,  and  selection  of  frequency  the 
communications  efficiency  may  be  re¬ 
lated  to  a  measurable  geophysical 
quantity. 

A  second  study  has  been  partially 
completed  which  relates  communi¬ 
cations  (propagation)  outage  to 
magnetic  activity.  A  third  study,  of 
even  greater  importance,  that  will  at¬ 
tempt  to  relate  the  day-to-day  varia¬ 
tions  of  the  Maximum  Usable  Fre¬ 
quency  (MUF)  to  terrestrial  mag¬ 
netic  activity  is  not  yet  underway. — 

Lt.  Cmdr.  J.  E.  Weatherford,  USN 

John  L.  Harris 

•  •  • 

A  new  method  of  real  root  evalua¬ 
tion  for  the  approximate  solution  of 
algebraic  equation  is  the  subject  of  a 
booklet  published  by  Remington  Rand 
Div.,  Sperry  Rand  Corp. 

The  booklet  gives  a  complete  pro¬ 
gram  for  the  Univac  120  Punched- 
Card  Electronic  Computer  to  be  used 
in  finding  real  root  evaluations. 

The  program  is  based  upon  the 
Newton-Raphson  Method  and  incorp¬ 
orates  floating  decimal  subroutines. 
The  program  rapidly  approximates, 
to  ninv  significant  digits,  the  real 
roots  of  algebraic  equations  of  any 
degree. 

Copies  of  this  booklet  can  be  ob¬ 
tained  at  any  Remington  Rand  branch 
office,  or  by  writing  to  the  company, 
315  Park  Avenue  South,  New  York 
10,  N.  Y.,  and  requesting  U  1888. 

•  •  • 

Reprints  of  the  paper,  Recent  De¬ 
velopments  and  Applications  of  Kine- 
plex,  by  R.  R.  Mosier,  Associate  Di¬ 
rector  of  Engineering  and  M.  L. 
Doelz,  Vice  President  and  General 
Manager  of  the  Collins  Radio  Co., 
Western  Div.,  have  been  published. 
This  16-page  paper  describes  new 
Kineplex  systems  designed  to  provide 
global  digital  communications  via 
wire  line  and  radio  facilities. 

Copies  of  the  reprints  are  available 
from  Collins  Radio  Co.,  2700  W. 
Olive  Ave.,  Burbank,  California. 


The  Story  of  World  Trade  is  a 

booklet  published  by  the  E.  I.  Du 
Pont  de  Nemours  and  Co.,  Wilming¬ 
ton  98,  Delaware.  By  photo  and  text 
the  booklet  traces  the  progress  and 
history  of  international  trade  from 
the  days  of  the  ancient  Egyptians, 
through  Marco  Polo,  to  the  import  of 
foreign  cars.  The  book  is  about 
competition,  not  only  the  commercial 
competition  between  companies,  but, 
more  broadly,  the  rivalry  among  na¬ 
tions  with  similar  technical  skills  and 
varying  social  structures  and  ideol- 
fornia. 

•  •  • 

Motorola  Applications  Engineers 

have  completed  a  200  page  handbook 
devoted  entirely  to  power  transistor 
theory,  design,  and  application. 

Supplemented  by  more  than  200 
drawings  and  charts,  plus  numerous 
design  problems  and  solutions,  the 
handbook  serves  as  a  reference  as 

{Continued  on  paf^e  84) 


STATEMENT  rtMiuired  >>y  the  art  of  Con¬ 
gress  of  Auffust  24,  1912,  as  arneinled  by  the 
acts  of  March  3,1932,  July  2,  1946.  and  June 
11,  1960  (74  Stat.  208)  showing  the  owner¬ 
ship,  management,  and  circulation  of  Signal 
Magazine,  published  monthly  at  Washingtoii, 
I).  C.  (additional  entry,  Baltimore)  for  Oct(»- 
ber  1960. 

District  of  Columbia  ^ 

City  of  Washington  )  ss. 

1.  The  names  and  addresses  of  the  pub¬ 

lisher,  editor,  managing  editor  are: 

Publisher:  Armed  Forces  Communications 
and  Electronics  Association,  1624  Eye  St.,  N. 
W.,  Washington  6,  D.  C. 

Editor:  W.  J.  Baird,  same  address. 

Managing  Editor:  Judith  H.  Shreve,  same 
address. 

2.  The  owner  is:  (if  owned  by  a  corpo¬ 

ration,  its  name  and  address  must  be  stated 
and  also  inmediately  thereunder  the  names 

and  addresses  of  stockholders  owning  or 
holding  1  per  cent  or  more  of  total  amount 
of  stock.  If  not  owned  by  a  corporation,  the 
names  and  addresses  of  the  individual  owners 
must  be  given.  If  owned  by  a  partnership  or 
other  unincorporated  firm,  its  name  and  ad¬ 
dress,  as  well  as  that  of  each  individual  mem¬ 
ber,  must  be  given.) 

Armed  Forces  Communications  and  Elec¬ 

tronics  Association,  1624  Eye  Street,  N.  W., 
Washington  6,  D.  C. 

3.  The  known  bondholders,  mortgagees,  and 
other  security  holders  owning  or  holding  1  ])er 
cent  or  more  of  total  amount  of  bonds,  mort¬ 
gages,  or  other  .securities  are: 

None. 

4.  Paragraphs  2  and  3  include,  in  cases 
where  the  stockholder  or  security  holder  ap¬ 
pears  upon  the  books  of  the  company  as 
trustee  or  in  any  other  fiduciary  relation,  the 
name  of  the  person  or  corporation  for  whom 
such  trustee  is  acting;  also  that  the  state¬ 
ments  in  the  two  paragraphs  show  the  affiant’s 
full  knowledge  and  belief  as  to  the  circum¬ 
stances  and  conditions  under  which  stockhold¬ 
ers  and  security  holders  who  do  not  appear 

books  of  Uie  company  as  trustees, 
Imld  stock  and  securities  in  a  capacity  other 
than  that  of  a  bona  fide  owner. 

5.  The  average  number  of  copie.s  ef  each 
issue  of  this  publication  sold  or  distributed, 
through  the  mails  or  otherwise,  to  paid  sub¬ 
scribers  during  12  months  preceding  the  date 
shown  above  was:  (This  information  is  re- 
quired  by  the  act  of  June  11,  i960  to  be  iii- 
clude<l  in  all  statements  regardless  of  freoueiicy 
of  issue.)  10,779. 

W.  J.  BAIRD, 

o  *  J  ,  Editor. 

Sworn  to  and  subscribed  before  me  this 

loth  day  of  8ei)tember,  1960. 

(Seal)  Hazel  ,Jane  Davies 

,,,  Notary  Public. 

(Aly  commisMon  expires  June  30,  1965.) 
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Learn  how  Gates  can  meet  many  systems 
requirements.  For  further  information 
please  contact  our  Government  Contracts 
Department.  Your  inquiries  are  welcome. 
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Vital  to  the  success  of  “Project  Mercury  will  be  the  21  Gates  MPS-29 
High  Frequency  Transmitters  at  tracking  stations  throughout  the  world 
helping  to  maintain  constant  ground-to-air  contact  with  the  capsule.  For 
this  dramatic,  unprecedented  communication  link,  specifications  were 
ultra  critical  and  fast  delivery  imperative.  Gates  was  the  manufacturer 
who  could  meet  the  specifications  in  the  required  time. 

Whether  your  communication  need  is  ground-to-air,  point-to-point  or 
maritime.  Gates  can  meet  your  requirements  in  record  time  with  the 
MPS-29.  It  is  basically  a  flexible  two-channel  high  frequency  transmitter 
intended  for  double  sideband  voice  communication.  The  two  channels 
can  be  pre-set  anywhere  within  the  normal  15-30  megacycle  range 
(  2-15  me  coverage  can  be  provided.  I  Channel  switching  and  press-to- 
talk  functions  can  be  handled  remotely  over  telephone  pairs.  Audio 
clipping  and  filtering  give  maximum  “talk  power.”  Provision  is  made 
for  local  operation  by  a  microphone  input.  Cabinet,  harmonic  and 
spurious  radiation  and  conducted  interference  exceed  the  stringent 
requirements  of  MIL-I-26600.  Minimum  ou/pu/ is  250  watts.  Frequency 
tolerance  is  .0005  or  better.  Size:  50"  high,  23"  wide  and  26"  deep. 

The  regular  M-4575  CMG-1  single  channel  model  is  available  with 
continuous  tuning  from  2-32  me. 
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GATES  RADIO  COMPANY 

Subsidiary  of  H  arris-inter  type  Corporation 

QUINCY,  ILLINOIS 

Offices »in:  HOUSTON,  WASHINGTON,  D.C.  In  Canada:  CANADIAN  MARCONI  COMPANY 
Export  Sales:  ROCKE  INTERNATIONAL  CO.,  13  EAST  40th  STREET,  NEW  YORK  CITY 


well  as  an  introduction  to  power 
transistor  applications.  Mechanical, 
electrical  and  thermal  characteristics, 
plus  maximum  ratings  and  character¬ 
istics  are  comprehensively  covered. 

Copies  of  the  Motorola  Power 
Transistor  Handbook  are  available 
for  $2.00  each  from  any  of  the  Mo¬ 
torola  Semiconductor  Products  dis¬ 
tributors  located  in  major  cities,  or 
from  the  Technical  Information  Cen¬ 
ter,  5005  East  McDowell  Road,  Phoe¬ 
nix,  Arizona. 


Photoprogress 


Two  new  push-button  zoom  cam¬ 
eras  have  been  added  to  the  Director 
series  of  8mm  electric  eye  movie 
cameras  that  feature  instant  switch¬ 
ing  to  slow  motion.  Bell  &  Howell 
has  announced. 

The  new  cameras,  called  the  Zoom- 
atic  with  Duo  Power — both  roll  film 
and  magazine  load  models — zoom 
smoothly  from  wide  angle  to  close- 
up  and  back  with  the  press  of  either 
of  two  power  buttons. 

Other  features  on  the  Zoomatic 
with  Duo  Power  include  the  fast 
f/1.8  Varamat  lens,  fully  color  cor¬ 
rected;  fine  focus  control;  universal 
focus  lock;  reciprocal  zoom  lens 
movement;  drop-in  loading  for  roll 
I  film  or  three-second  loading  for 
magazine;  automatic  footage  counter 
for  roll  film  or  manual  footage  coun¬ 
ter  for  magazine  camera;  built-in 
filters,  and  exposure  beacon  for  the 
electric  eye  operation. 

•  •  • 

U.S.  Air  Force  B-52C  aircraft  are 
equipped  with  a  special  TV-optical 
scanning  lens  built  by  Eastman  Ko¬ 
dak,  according  to  a  joint  announce¬ 
ment  by  the  Air  Force  and  Eastman 
Kodak. 

The  tail  gunner  sits  with  the  rest  of 
the  crew  in  the  forward  part  of  the 
plane  and  observes  the  optical  lens 
image  by  closed  circuit  television  and 
aims  and  fires  the  guns  by  remote 
•control.  The  gunner,  in  this  location 
is  closer  to  the  156  foot  long  bomber’s 
center  of  gravity  where  up-and-down 
movement  is  less. 

Prisms  mounted  in  a  glass  dome 
serve  as  eyes  for  the  optics  and  can 
be  rotated  to  scan  the  entire  area  back 
of  the  plane.  The  optical  system  forms 
a  small  image  and  projects  the  field 
of  view  through  the  lenses  to  the 
television  camera. 

The  gunner  has  the  choice  of  two 
magnifications,  one  for  seeing  dis¬ 
tant  aircraft,  and  one  with  low  power 
and  a  wide  field  of  view  for  aircraft 
targets  close  to  the  B-52. 


The  Air  Force  has  purchased  ap¬ 
proximately  $7^  million  worth  of 
the  optical  units. 

•  •  • 

E.  H.  Dudgeon  of  the  Gas  Dynam¬ 
ics  Section  of  the  National  Research 
Council,  Ottawa,  Canada  presented  a 
paper  entitled.  Streak  Camera  Devel¬ 
opment  by  the  National  Research 
Council  at  the  Fifth  International 
Congress  on  High-Speed  Photog¬ 
raphy  held  in  Washington,  D.  C., 
last  month. 

Two  streak  cameras  have  been 
developed  by  the  National  Research 
Council  for  use  in  various  studies  of 
high-speed  gas  phenomena.  In  the 
design  of  both  cameras  the  emphasis 
is  on  simplicity  without  sacrificing 
performance  or  convenience  of  oper¬ 
ation.  Both  cameras  can  be  manu¬ 
factured  without  the  use  of  special 
high-precision  machine  tools  or  test¬ 
ing  equipment.  For  photographing 
high-speed  phenomena  a  rotating 
mirror  camera  has  been  developed. 
The  rotating  mirror  is  mounted  on 
hydrostatic  air  bearings  and  is  driven 
by  a  radial-flow  air  turbine  to  avoid 
any  contamination  of  the  film  or 
mirror  by  oil  mist.  Film  loading  and 
unloading  can  be  done  in  normal 
light  and  the  camera  may  be  oper¬ 
ated  in  any  position.  The  maximum 
film  writing  speed  is  5mm/usec.  The 
present  lens  system  provides  effective 
aperture  of  f/14.  An  electronic 
speed  detector  and  control  unit  has 
been  incorporated  to  trigger  the 
event  when  the  mirror  is  in  the  cor¬ 
rect  position  for  photographing.  For 
use  where  lower  film  writing  speeds 
are  adequate,  or  where  synchroniza¬ 
tion  with  the  event  is  not  feasible,  a 
compact  air  bearing  rotating  drum 
camera  has  also  been  developed. 

•  •  • 

At  the  recent  International  Astro- 
nautical  Congress  in  Stockholm,  Swe¬ 
den,  A.  Mikhaylov,  Soviet  astrono¬ 
mer,  described  in  detail  the  process¬ 
ing  of  the  photographs  of  the  hidden 
side  of  the  moon.  Negatives  were 
analyzed  independently  at  three  cen¬ 
ters:  the  Khar-kov  University  Astro¬ 
nomical  Observatory,  the  Pulkovo 
Observatory,  and  the  Astronomical 
Institute  imeni  Shternberg.  The  re¬ 
sults  were  compared  and  synthesized. 

A  sector  around  the  lunar  North  Pole 
was  missing  due  to  the  lack  of  solar 
illumination.  To  eliminate  defects  re¬ 
sulting  from  radio  interference  and 
other  disturbances,  photometric  cross 
sections  of  each  negative  were  made 
at  different  density  levels. 

Newly  discovered  relief  features 


were  divided  into  three  classes.  The 
first  included  relief  features  found 
on  all  negatives  and  about  which 
there  could  be  no  doubt.  Of  251  de¬ 
tails  found,  151  were  on  the  hidden 
side;  190  less  distinct  details,  found 
on  two  negatives  only,  were  included 
in  the  second  class.  The  third  class 
contained  57  items  found  only  on 
one  negative.  Professor  Mikhaylov 
points  to  the  great  difference  in  to¬ 
pography  between  the  visible  and  hid¬ 
den  sides  of  the  moon.  On  the  hid¬ 
den  side,  he  notes,  only  one  clearly 
defined  “sea”  appears.  It  is  located 
between  23°  and  32°  northern  seleno- 
graphic  latitude  and  145°  and  152° 
selenographic  longitude.  Mikhaylov 
sees  no  obvious  reason  to  account  for 
the  absence  of  seas,  but  notes  that  the 
Soviet  photographs  have,  to  a  marked 
extent,  borne  out  a  prediction  made 
in  1960  by  Professor  Franz  of  Ger¬ 
many,  who  said:  “We  conclude  that 
extensive,  light  plateaus  rich  with 
craters  but  devoid  of  seas  w411  be 
found  on  the  hidden  side  of  the 
moon.” 

The  above  information  was  taken 
from  Current  Review  of  the  Soviet 
Technical  Press  distributed  by  the 
Business  and  Defense  Services  Ad¬ 
ministration,  Office  of  Technical  Serv¬ 
ices,  U.S.  Department  of  Commerce. 
The  original  Soviet  article  appeared 
in  Izvestiya,  by  B.  Koltovoy,  August 
18.  I960.' 

•  •  • 

Designed  for  use  in  making  extreme 
close-ups  of  small  and  microscopic 
subjects,  a  new  electronic  flash  illumi¬ 
nator  using  a  small  xenon-filled  flash 
lamp  has  been  developed  by  Edgerton, 
Germeshausen  &  Grier,  Inc.,  of  Bos¬ 
ton.  The  illuminator  has  been  used 
successfully  in  application  ranging 
from  photography  of  blood  vessels  in 
the  white  of  the  eye  to  photography 
of  insects. 

Light  from  the  lamp  can  be  imaged 
on  the  subject  by  a  conventional  con¬ 
densing  lens  or  by  direct  radiation 
from  the  lamp  held  in  a  special,  glass- 
insulated  holder.  A  tungsten  lamp  of 
variable  intensity  located  near  the 
xenon  flash  lamp  permits  optical  line¬ 
up  and  focusing. 


Names  in  the  News 


General  Thomas  S.  Power  has  been 
named  head  of  the  new  central  mili¬ 
tary  planning  agency  which  would 
pinpoint  targets  for  retaliatory  action 
in  event  of  aggression.  He  will  con¬ 
tinue  to  command  the  strategic  air 
arm  while  organizing  and  directing 
the  new  agency. 

(Continued  on  page  86) 
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SPECIAL  JANUARY  ISSUE 

Proceedings  off  tlie  IRE 


INVITED  PAPERS  FOR  COMPUTER  ISSUE  INCLUDE; 

Adaptive  Control  —  Present  and  Future 

J.  G.  Truxall  (Poly.  Inst,  of  Brooklyn) 
State  of  the  Art  of  Perceptron  Machines 

J.  R.  Hawkins  (Aeronutronic  Systems) 
Survey  of  Artificial  Intelligence  Marion  Minsky  (MIT  Lincoln  Lab.) 
Organization  of  Arithmetic  and  Control  Sections  of  Computers 

W.  L.  Lawless,  Jr.  (IBM) 
Survey  of  Storage  Devices  Jan  Rajchman  (RCA) 

Automatic  Programming 

W.  Orchard-Hays  (Corp.  for  Economic  Industrial  Research) 
State  of  the  Art  of  Digital  Communication 

J.  M.  WIer  (Bell  Telephone  Labs.) 

Computer  Developments  in  Europe 

Isaac  Auerbach  (Auerbach  Electronics) 
New  Applications  of  Computers  W.  F.  Bauer  (Ramo-Wooldridge) 

State  of  the  Art  of  Display  Equipment 

Roger  Sisson  (Aeronutronic  Systems) 


Proceedings  off  tlie  IRE 

1  East  79th  St.,  New  York  21 

□  Enclosed  is  $3.C0  All  IRE  members  will  receive  this 

□  Enclosed  is  company  purchase  order  January  issue  as  usual. 

for  the  January,  1961,  issue  on  Extra  copies  to  members,  $1.25  each 

Computers  196i.  (only  one  to  a  member). 


Obviously,  you  should  know  about  computers.  Computers,  today,  are 
more  compact,  more  complex,  and  about  50,000  times  faster  than 
those  made  just  a  few  years  ago.  Progress  such  as  this  means  constant 
and  dramatic  changes.  It  would  take  precious  hours  each  day  to  keep 
abreast  of  all  developments. 


You  can,  however,  learn  about  computers  far  more  easily  — by  reserv¬ 
ing  your  copy  now,  of  this  special  January  issue  of  Proceedings.  In  it 
you  will  find  the  sum  of  all  that’s  new  in  computers.  You  get  360 
pages  of  brilliant  research  and  authoritative  writing  (of  course  at 
engineering  levels),  made  up  of  some  40  separate  papers;  12  of  these 
specially-invited. 


Like  other  special  issues  of  Proceedings,  the  computer  issue  prom¬ 
ises  to  remain  definitive  for  years  to  come.  If  you're  not  already  an 
IRE  member,  make  sure  you  get  a  copy  of  the  Proceedings  Special 
Computer  Issue  by  sending  in  the  coupon  below. 


Company _ 


Electronic  computers  are  the  “time  machines”  of  today  —  they  bring  to 
man  the  precious  gift  of  time.  They  think,  relate,  evaluate  and  solve 
fantastic  problems  in  millionths  of  a  second.  Each  operation  they  per¬ 
form  releases  you,  the  radio-electronics  engineer,  the  mathematician, 
the  physicist,  the  chemist  — for  work  that  calls  for  the  human  mind 
and  heart. 


THE  INSTITUTE  OF  RADIO  ENGINEERS 
1  East  79th  Street,  New  York  21,  New  York 


•  • .  to  a  single  purpose  —  relentless  searching  into  unexplored  areas  of 
the  art  to  provide  improved  antenna  and  transmission  line  products  .  .  . 
satisfying  more  demanding  needs  imposed  by  continuing  new  develop¬ 
ments  in  compatible  fields. 

Constant  field  surveillance  of  product  performance,  in  operation 
around  the  world  under  all  types  of  environmental  stress,  has  gained  for 
the  Prodelin  team  an  industry-wide  reputation  which  we  are  proud  to 
uphold. 

Fifteen  years  of  pioneering  by  Prodelin  have  resulted  in  substantial 
contributions  in  modern  systems  of  microwave,  broadcast,  mobile,  and 
high  frequency  services. 

Send  for  literature  Manufacturers  of  the  World*s  Finest 

Catalog  598 

2-Way  Mobile  Antennas 
Catalog  603 

Microwave  Parabolic  Antennas 
and  Accessories 

Catalog  595  j 

Rigid  “800”  Coaxial 
Transmission  Line  I 

Catalog  591 

semi-flexible  Coaxial  Cable 
and  Connectors 


kS  and_TRA^AllS5/, 


new  jersey  . 


Prodelin  Inc.,  307  Bergen  Ave.,  Kearny,  N.  J.,  U.S.A 
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William  F.  Squires  has  been  named 
manager,  Sales  for  Army  Programs 
in  the  General  Electric  Company’s 
Heavy  Military  Electronics  Depart- 
ment. 

Robert  O.  Wright  has  been  ap¬ 
pointed  district  manager  for'  the 
Rome,  N.  Y.,  office  of  Stromberg- 
Carlson  Division  of  General  Dynam- 
ics  Corporation. 

Ezra  S.  Krendel  has  received  the 
Louis  E.  Levy  Medal  from  the  Frank¬ 
lin  Institute,  Philadelphia,  Penn.,  for 
his  joint  work  on  a  paper  “The  Hu¬ 
man  Operator  as  a  Servo  System  Ele¬ 
ment.” 

James  Bagnall  has  been  named  di¬ 
rector  of  the  newly  formed  Applied 
Research  Division  of  the  National 
Company,  Inc. 

Christian  L.  Engleman,  Captain, 
USN,  (Ret.)  has  been  elected  vice 
president  of  C-E-I-R.  Engleman  & 
Co.,  Inc.,  and  C-E-I-R  recently 
merged. 

Edward  J.  O’Neill  has  been  ap¬ 
pointed  deputy  in  charge  of  the  re¬ 
cently  formed  Small  Business  and 
Industry  Relations  Activity  of  the 
U.  S.  Army  Signal  Supply  Agency, 
Philadelphia,  Penna. 

Myron  D.  Lockwood  has  been  ap¬ 
pointed  vice  president  of  the  Sperry 
Gyroscope  Company  at  Great  Neck, 
N.  Y. 

Emmanuel  P.  Courtillot  has  been 
named  to  the  newly  created  position 
of  director  of  European  Planning  for 
Varian  Associates. 

Henry  M.  Ruppel  has  been  elected 
vice  president  in  charge  of  Produc¬ 
tion  Engineering  of  Allied  Control 
Co.,  Inc. 

Robert  B.  Mclnerney  has  been  ap¬ 
pointed  district  manager  of  the  Rome, 
N.  Y.,  office  of  Cook  Electric  Com- 
panv. 

Robert  T.  Cavanagh  has  been  ap¬ 
pointed  general  manager  of  Philips 
Electronic  Instruments,  Division  of 
Philips  Electronic  &  Pharmaceutical 
Industries  Corp. 

Frank  D.  Langstroth  has  been 
named  vice  president.  Military  Mar¬ 
keting  of  Sylvania  Electronic  Sys¬ 
tems,  a  division  of  Sylvania  Electric 
Products  Inc.  He  is  a  past  president 
of  the  Philadelphia  chapter  of 
AFCEA. 

Dr.  Ivan  A.  Getting,  vice  presi¬ 
dent — research  and  engineering  for 
the  Raytheon  Co.  since  1951,  became 
the  first  president  of  the  newly 
formed  Aerospace  Corporation. 

Superior  Judge  Orla  St.  Clair  died 
September  30  in  Los  Angeles.  Fol¬ 
lowing  World  War  II  he  was  chief  of 
the  special  planning  branch  of  the 
Army  s  Chief  Signal  Office  in  Wash¬ 
ington,  D.  C. 
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MATHEMATICAL  METHODS  OF  OP^ 

ERATIOISS  RESEARCH,  by  Thomas 

L,  Saaty,  McGraw-Hill  Book  Co,, 

Inc.,  330  W.  42nd  St.,  IS.  Y.  36, 

y.  Y..  1939.  420  pages,  $10.00. 

A  course  in  calculus,  some  elements 
of  advanced  calculus  and  knowledge 
of  elementary  matrix  theory  are 
needed  for  an  understanding  of  the 
material  provided  in  this  book. 

According  to  the  author,  the  ma¬ 
terial  dealt  with  here  was  developed 
over  a  period  of  several  years  as  a 
set  of  notes  for  a  course  in  opera¬ 
tions  research  adapted  to  the  widely 
different  backgrounds  of  the  students. 
For  readers  interested  in  operations 
research  but  lacking  adequate  mathe¬ 
matical  training,  many  problems  are 
posed  in  elementary  fashion  to  give 
better  insight. 

Chapters  1  to  4  provide  background 
material.  A  chapter  on  some  mathe¬ 
matical  models  is  included  to  illus¬ 
trate  by  discussions  and  examples 
how  the  need  for  these  tools  arises. 
Some  types  of  theoretical  questions 
associated  with  these  models  are  in¬ 
cluded  as  well.  Part  2  of  the  book 
discusses  optimization,  programming 
and  game  theory;  probability,  appli¬ 
cations,  statistics  and  queueing  the¬ 
ory  are  covered  in  Part  3.  Part  4 
contains  elementary  analytical  prob¬ 
lems  and  projects,  and  thoughts  on 
creativity. 

The  author,  Thomas  L.  Saaty,  is 
with  the  Office  of  Naval  Research. 

MODERy  PROBABILITY  THEORY 
AISD  ITS  APPLICATIOISS,  by 
Emanuel  Parzen,  John  Wiley  & 
Sons,  Inc,,  440  Fourth  Are,.  IS,  Y, 
16,  y.  Y.,  1960.  464  pages.  $10.75. 

The  author  has  written  this  book 
as  a  textbook  for  a  course  in  prob¬ 
ability  that  can  be  adapted  to  the 
needs  of  students  with  diverse  interests 
and  backgrounds.  The  major  ideas  of 
modern  probability  theory  are  pre¬ 
sented  without  assuming  the  reader 
knows  the  advanced  mathematics 
necessary  for  a  rigorous  discussion. 

The  book  shows  how  probability 
problems  may  be  formulated  in  a 
mathematical  manner  so  that  they 


may  be  approached  by  routine  meth¬ 
ods.  The  first  six  chapters  constitute 
a  one-quarter  course  in  elementary 
probability  theory  at  the  sophomore 
or  junior  level.  Chapters  9  and  10 
introduce  the  limit  theorems  of  prob¬ 
ability  theory  and  the  role  of  char¬ 
acteristic  functions  in  probability 
theory.  These  two  chapters  provide 
careful  and  rigorous  derivations  of 
the  law  of  large  numbers  and  the  cen¬ 
tral  limit  theorem  and  contain  many 
new  proofs. 

160  examples,  120  theoretical  exer¬ 
cises  and  480  exercises  are  presented. 
The  theoretical  exercises  extend  the 
theory  and  are  stated  in  the  form  of 
assertions  the  student  is  asked  to 
prove.  The  nontheoretical  exercises 
are  numerical  problems  concerning 
concrete  random  phenomena  and  il¬ 
lustrate  the  variety  of  situations  to 
which  probability  theory  may  be  ap¬ 
plied. 

Emanuel  Parzen  is  Associate  Pro¬ 
fessor  of  Statistics  at  Stanford  Uni¬ 
versity.  He  formerly  taught  at  Co¬ 
lumbia  University  and  served  as  a 
research  scientist  at  Columbia’s  Hud¬ 
son  Laboratories. 

KiyO — A  History  of  the  Russian  and 
Soviet  Film,  by  Jay  Ley  da.  The 
Macmillan  Co,,  60  Fifth  Are,,  A.  Y. 
11,  y.  Y.,  1960.  493  pages,  $9.50. 

This  book  gives  a  full  account  of 
the  film’s  development  as  an  art  in 
the  service  of  the  Soviet  Union. 

Concluding  with  the  problems  of 
the  present,  this  history  of  the  Rus¬ 
sian  film  begins  with  the  Lumieres’ 
filming  of  the  last  Tsar’s  coronation 
in  1896.  Full  attention  is  given  to 
the  large  and  important  film  indus¬ 
try  before  the  revolutions  of  1917, 
and  to  its  many  links  with  the  emerg¬ 
ing  Soviet  film.  The  Russian  film’s 
continuing  history  is  set  against  the 
connected  background  of  Russia’s 
social  and  artistic  progress  of  the 
past  fifty  years. 

The  author’s  three  years  of  work 
in  Soviet  film  schools  and  studios 
gave  him  the  opportunity  to  examine 
all  Russian  and  Soviet  films  of  im¬ 
portance,  many  never  seen  abroad, 
and  his  personal  acquaintance  with 
the  leading  film  makers  of  all  Soviet 
nationalities  makes  his  account  of 
their  careers  colorful  and  authorita¬ 
tive. 

The  history  is  fully  documented, 
both  with  newly  translated  statements 
by  creators  and  critics,  and  with  rich 
illustrations. 


THE  EXPLORATION  OF  SPACE, 
Robert  Jastrow,  Editor,  The  Mac¬ 
millan  Co.,  60  Fifth  Are.,  IS,  Y.  11, 
y.  Y.,  I960,  160  pages,  $5,50. 

Thirteen  papers  presented  by  scien¬ 
tists  before  the  Symposium  on  Space 
Physics  (April  29-30,  1959)  spon¬ 
sored  by  The  National  Academy  of 
Sciences,  The  National  Aeronautics 
and  Space  Administration  and  The 
American  Physical  Society  are  pub¬ 
lished  here.  In  the  words  of  Robert 
Jastrow:  “The  objectives  of  the  sym¬ 
posium  were  (1)  to  awaken  the  in¬ 
terest  of  the  scientific  community  in 
the  problems  of  space  research;  (2) 
to  present  an  estimate  of  our  present 
and  future  capabilities  for  space  ex¬ 
ploration,  including  the  study  of  the 
upper  atmosphere,  the  exploration  of 
the  moon  and  near-by  planets,  and 
the  observation  of  the  sun  and  stars 
from  orbiting  space  platforms;  (3) 
to  acquaint  the  experimentalist  with 
existing  instrumentation  in  space 
physics  and  to  challenge  his  ingenu¬ 
ity  in  the  construction  of  new  appara¬ 
tus.” 

Papers  included  are:  Solid  Parti¬ 
cles  in  the  Solar  System,  by  Fred 
Whipple;  Plasma  and  Magnetic 
Fields  in  the  Solar  System,  by  Thom¬ 
as  Gold;  Extension  of  the  Solar 
Corona  into  Interplanetary  Simce,  by 
Eugene  Parker;  The  Geomagnetically 
Trapped  Corpuscular  Radiation,  by 
James  Van  Allen;  The  Argus  Experi¬ 
ment,  by  N.  C.  Christofilos;  Capa¬ 
bilities  for  Sfxice  Research^  by 
Homer  Newell;  The  Moon,  by  Gerard 
Kuiper;  Primary  and  Secondary  Ob¬ 
jects,  by  Harold  Urey;  Remarks  on 
Mars  and  Venus,  by  G.  de  Vaucou- 
leurs;  Rocket  Astronomy,  by  Herbert 
Friedman;  Astronomy  from  Satel¬ 
lites  and  Space  Vehicles,  by  Leo  Gold¬ 
berg;  Experimental  Research  Pro¬ 
gram  in  the  Space  Sciences,  by  J. 
Townsend,  Jr.;  Outer  Atmospheres  of 
the  Earth  and  Planets,  by  Robert 
Jastrow. 

Three  round  table  discussions  also 
published  in  this  book  cover  such 
topics  as  the  USSR  report  of  an  ac¬ 
tive  volcano  on  the  moon,  the  first 
lunar  missions  and  the  relative  ad¬ 
vantages  of  satellite  vs.  lunar  obser¬ 
vatories. 

NAVAL  LOGISTICS,  by  Vice  Admiral 
George  G.  Dyer,  IJSN  (Ret.),  V.S. 
Naval  Institute,  Annapolis,  Md., 
1960.  345  pages,  $5.00. 

Although  the  main  emphasis  is  on 
applied  logistics  within  the  Navy, 
much  information  on  procedures  in 
Joint,  National  and  International 
logistics  and  their  effect  on  Navy 
logistics  is  also  included.  The  basic 
National  Security  Organization  is 
described  and  mobilization  discussed. 
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Flight-line  checkout  by  DATS  (Dynamic  Accu-  It  makes  certain  that  only  aircraft  with  prop- 

racy  Test  System)  tells  the  interceptor  com-  erly  operating  weapon  control  systems  are 

mander  whether  his  aircraft  and  weapon  control  sent  on  missions.  Based  on  a  building-block 


systems  are  completely  ready  for  a  successful  design  employing  the  highest  reliability  fac- 


mission.  As  a  result  of  field  evaluation  tests, 
showing  the  effectiveness  of  DATS  in  improv¬ 
ing  weapon  control  performance,  RCA  has 
been  awarded  an  Air  Force  production  con¬ 
tract.  Developed  by  RCA's  Airborne  Systems 
Division,  Defense  Electronic  Products, 
Camden,  New  Jersey,  DATS  is  a  new  ap¬ 
proach  to  the  evaluation  of  system  readiness. 


tors,  a  mechanical  programming  device  and 
self-test  capability,  DATS  utilizes  a  series  of 
synthesized  attack  runs  typical  of  mission 
conditions.  DATS  could  be  made  applicable 
to  many  interceptor  types  of  aircraft. 
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pressurizing  windows;  noise  source  tubes;  high  freoumicy  triode  oscittators:  surge  pnRactors. 
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